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EDITORIAL PREFACE 


The Lexicon of Stratigraphy for Britain is being published 
in several parts, in the main each part corresponding with one 
System. The list of parts with the Recorders responsible for the 
compilation of the entries is appended. 


3al. General Introduction, Lists THE EDITORS. 
and Indexes. 
*3all. Pre-Cambrian. J.G.C. ANDERSON. 
‘Salli. Cambrian. C.J. STUBBLEFIELD. 
*3alV. Ordovician. W.F. WHITTARD. 
Sav. Silurian. W.F. WHITTARD. 
*3aVI. Devonian. S. SIMPSON. 
3aVII. Lower Carboniferous. T.N. GEORGE. 
*3aVIII. Upper Carboniferous. F.M. TROTTER. 
3alX. New Red Sandstone. F.W. SHOTTON. 
3aX. Jurassic (including Rhaetic). J.E. HEMINGWAY & 
D.T. DONOVAN. 
3aXI. Cretaceous. W.E. SMITH. 
*3aXII. Palaeogene. D. CURRY. 
3aXIII. Neogene and Pleistocene. K.P. OAKLEY. 


An asterisk denotes parts which are published. The first 
part (3aI) will be the last to be printed; it will include the list 
of collaborators, the list of abbreviations used for references, a 
stratigraphical index, and discussions relating to the stratigraph- 
ical classifications adopted, and obviously cannot be prepared 
until all manuscripts have come in. 

The symbol t before the name of a stratigraphical unit 
indicates that the name is not in current use. 

No maps will be printed. The complicated and rapidly 
changing geology of Britain demands larger scale maps than 
can be conveniently introduced, other than as multi-folded 
plates, into volumes of the size selected for the Lexicon. Users 
of the volume for Britain, particularly those abroad, are referred 
to Sheets 1 (Scotland) and 2 (England and Wales) of the 1 in 
625,000 or about 10 miles to 1 inch geological map of Great 
Britain published by the Geological Survey (2nd Ed., 1957). 

Bibliographic lists will not be included in Volume 3a of the 
Lexicon as complete references are given throughout the text. 
Listed below are specially shortened abbreviations of those titles 
of journals frequently occurring in the current part; otherwise 
titles will be given as in the ‘ World List of Scientific Periodicals’. 


A.M.N.H 

A.S. 

B.A.A.S. Rep. 

B.M. Geol. 
Bull. 

Bull. G.S.G.B. 

G.M. 

J. Paleont. 

Liverpool 
Manch. G.J. 

M.P. Manch. 
L.P.S. 

M.P.S. 

Mem. G.S.G.B 

Mem. G.S.G.B., 
Spec. Rep. 
Min. Res. 

Palaeont. 

P.G.A. 

P.G.S. 

P. Liverpool 
G.S. 

P.R.S. 

P.T.R.S. 

Q.J.G.S. 

Summ. Prog. 
G.S.G.B. 

T. Edin. G.S. 

T.R.G.S. Corn- 
wall. 

T.G.S. Glas. 


Annals and Magazine of Natural History. 

Advancement of Science. 

British Association for the Advancement of 
Science, Report. 

Bulletin of the British Museum (Natural His- 
tory), Geology. 

Bulletin of the Geological Survey of Great 
Britain. 

Geological Magazine. 

Journal of Paleontology. 

The Liverpool and Manchester Geological 
Journal. 

Memoir and Proceedings of the Manchester 
Literary and Philosophical Society. 

Monograph of the Palaeontographical Society. 

Memoir of the Geological Survey of Great 
Britain (or of United Kingdom, or of England 
and Wales, or of Scotland). The titles of 
memoirs are contracted to the names of towns 
or districts contained in them. 

Memoir of the Geological Survey of Great 
Britain, Special Report on Mineral Resources. 


Palaeontology. 

Proceedings of the Geologists’ Association. 
Proceedings of the Geological Society of London. 
Proceedings of the Liverpool Geological Society. 


Proceedings of the Royal Society. 

Philosophical Transactions of the Royal Soc- 
iety. 

Quarterly Journal of the Geological Society. 

Summary of Progress of the Geological Survey 
of Great Britain. 

Transactions of the Edinburgh Geological Soc- 
iety. 

Transactions of the Royal Geological Society 
of Cornwall. 

Transactions of the 


Geological Society of 
Glasgow. 


Entries for the Ordovician stratigraphical units have been 
prepared by Dr. W.T. Dean (W.T.D.), Prof. W.F. WHITTARD 
(W.F.W.) and Dr. Vernon Witson (V.W.). 

The Council of the Geological Society of London voted a 
grant to meet most of the cost of materials. The Stratigraphical 
Index was prepared by Miss S.E. LACK. 


ORDOVICIAN SYSTEM 


Type-area: Wales and the Welsh Borderland. 


(i) Retrospect 


LapwortH (C.), 1879a. On the tripartite classification of the 
Lower Palaeozoic rocks, G.M., (2), 6, 1-15, proposed a bold 
solution to the unrewarding, and sometimes bitter, controversy 
which arose last century through the varying usage of SEpGwIcK’s 
Cambrian System (see Fascicule 3alII, pp. 5-6) and Murcuison’s 
Silurian System (see Fascicule 3aV, pp. 5-7), which resulted 
when it was appreciated that there was an overlap in the 
stratigraphical meaning of the names, the upper strata of one 
being approximately equivalent to the lower strata of the other. 
Between the 1840’s and 1880’s, Cambrian and Silurian used as 
stratigraphical titles had become modified and misapplied to 
such an extent that Murcnison (R.I.), 1854. Siluria....., 1st Ed., 
London, 39-44, unjustifiably extended the Silurian downwards to 
include nearly all the Cambrian, because he now recognized 
only Sepecwick’s (1852) Bangor Group and Longmynd rocks as 
Cambrian, and the overlying beds were placed by him in the 
Lower Silurian. On the other hand, Srepewick (A.), 1852. On the 
classification and nomenclature of the Lower Palaeozoic rocks 
of England and Wales, Q.J.G.S., 8, 136-68, insisted on including 
the Bala Group in the Upper Cambrian and thereby rendered 
redundant the term Lower Silurian as originally supplied by 
Murcuison in 1835. In this paper, however, SeDGwick restated 
his classification of the Cambrian System into (i) Bangor Group, 
(ii) Festiniog Group (Lingula flags, Tremadoc slates, Arenig 
slates and porphyry) and (iii) Bala Group (divided into Lower 
Bala and Upper Bala, the latter including Bala and Hirnant 
limestone), and then proceeded as follows: ‘Over the group last- 
noticed [Bala Group] is a series of beds of considerable thickness, 
made up of arenaceous flags and grits, and sometimes of coarse 
structure..... This arenaceous deposit was the highest member of 
my original Cambrian series; ..... it is now identified, in the Geo- 
logical Survey, with the Caradoc Sandstone’. Szpcwicx’s original 
“Cambrian series’ must therefore have included some rocks 
nowadays referred to the Silurian System, but he was well aware 
that two different faunas were embraced by the term ‘Caradoc 
Sandstone’. He went on to state that ‘the highest group of the 
great ascending section [Cambrian series] is the equivalent of 
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lock fossils in abundance, and none of the characteristic Cam- 
brian types’. This point of view was further elaborated by 
Sepewick (A.), 1853. On a proposed separation of the so-called 
Caradoc Sandstone into two distinct Groups; viz. (1) May Hill 
Sandstone; (2) Caradoc Sandstone, Q.J.G.S., 9, 221, 228, when 
he suggested that the Caradoc Sandstone of Murcuison be 
divided into two natural groups with Caradoc Sandstone (s.s.) 
below, succeeded by the May Hill Sandstone, and that the 
junction between them was also the junction of the Cambrian 
and Silurian Systems. SALTER (J.W.) and AvELINE (W.T.), 1854. 
On the ‘Caradoc Sandstone’ of Shropshire, Q.J.G.S., 10, 62-75, 
supported SEDGWICK’s contention that the so-called Caradoc 
sandstone was divisible into two parts. The lower part, for 
which the term Caradoc Sandstone should be restricted, was 
the equivalent of the ‘Meifod and Bala rocks’; the upper part 
was identical with the arenaceous beds ‘lying at the base of 
the Wenlock shale at Builth, and with the sandstones of Presteign, 
May Hill, and Malvern, to which Prof. S—pgwick has applied the 
term “ May Hill sandstone ” ’. 


Success for Lapwortu’s scheme was only possible because, 
having realized the extent of the overlap in names, he cut away 
that which was approximately common to both in order to make 
a new System, the Ordovician, but, much more important, those 
parts which were removed from the Cambrian of Srpgwick and 
the Silurian of Murcuison formed a reasonable and identifiable 
unit which was eminently sensible from both the stratigraphical 
and the palaeontological points of view. Implicit to Lapwortn’s 
reasoning was his recognition, and acceptance, of BARRANDE’S 
thesis that in the Palaeozoic rocks underlying the Devonian there 
are three faunas, Primordial, Second and Third, see BARRANDE 
(J.), 1852. Système silurien du centre de la Bohême, Prague and 
Paris, 281-3, 288-90, pls. 50, 51. LapwortH maintained that of 
these faunas the approximate rock-equivalents of the Primordial 
was Cambrian, of the Second and Third was Silurian (of Murcut- 
son); the Second Fauna characterized LaPwortH’s newly-found- 
ed Ordovician System. LAPWORTH (1879a, op. cit., 14) derived 
the name Ordovician from the Ordovices (Ordovicae), a British 
tribe which inhabited North Wales and Powisland, and suggested 
it as an ‘appropriate title for the central system of the Lower 
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Palaeozoics’. Later, Lapwortu (C.), 1880. On the geological dis- 
tribution of the Rhabdophora, A.M.N.H., (5), 5, 275-85, 358-61 
and ibid., (5), 6, 197-9, stated that the Ordovician System was 
equivalent to the Lower Silurian of Murcutson, and he included 
in the Ordovician the Arenig, Llandeilo and Bala-Caradoc Form- 
ations with a zonal range in graptolites from Tetragraptus (bryo- 
noides, Hall) to Dicellograptus anceps. A better definition of the 
Ordovician System he had already published in 1879a (p. 14) — 
‘strata included between the base of the Lower Llandovery 
formation and that of the Lower Arenig’. 

The main resistance to LaPwortH’s proposition came from 
Marr (J.E.), 1883. The classification of the Cambrian and Silurian 
rocks, Cambridge, who attempted to perpetuate the meaning of 
Cambrian to embrace rocks extending up to the Llandovery 
Series, but few geologists wished to renounce LaPwortH’s solu- 
tion to the problem, when the only alternative was a continuation 
of the controversy which had arrested and stultified the proper 
studies of Lower Palaeozoic rocks. Officers of the Geological 
Survey also continued to use Lower Silurian in Murcutson’s 
sense at least twenty years after LapwortuH’s suggested three- 
fold classification. For example, Peacu (B.N.) and Horne (J.), 
1899. The Silurian rocks of Britain, 1, Scotland, Mem. G.S.G.B., 
described Arenig, Llandeilo and Caradoc divisions as Silurian. 
STUBBLEFIELD (C.J.) in Dunpar (C.O.) et al., 1954. Correlation of 
the Ordovician formations of North America, Bull. geol. Soc. 
Amer., 65, 251, reported that ‘Geikie’s last report in the Summary 
of Progress for 1900, published 1901, still uses the words “ Lower 
Silurian ” on pp. 54-55, but Teall’s first Summary of Progress, 
which was in 1901, published in 1902, uses “ Ordovician ” without 
comment on pp. 17, 34, 37, and 61. Again in the Annual Report 
of the Geological Survey of the United Kingdom and Museum 
of Practical Geology, for the year 1901, published 1902, p. 7, one 
notices that “ Ordovician fossils ” are referred to — again without 
comment’. By the year 1902, therefore, Ordovician had been 
accepted by the Geological Survey as a System, comparable in 
rank with the Cambrian and Silurian. 

No support in Britain has been given to the practice some- 
times adopted on the Continent of applying Silurian to all the 
rocks of Lower Palaeozoic age as had been the custom of BAR- 
RANDE (J.), 1852-1902. Systéme silurien du centre de la Bohéme, 
Prague and Paris; nor has the usage of Silurian for the combined 
Ordovician and Silurian Systems been accepted, although it was 
apparently first adopted by GEK (A.), 1903. Text-book of Geo- 
logy, London, 2, 933, who omitted the Tremadoc Slates, and he 
was followed by Hauc (E.), 1910. Traité de Géologie, Paris, 2, 622, 
who included this division of rocks. 


(ii) The usage of the -ian termination 


A perusal of articles in which British Ordovician rocks are 
described will quickly show that there is an indiscriminate usage 
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of the names of Series, with or without the -ian termination; 
viz., Arenig and Arenigian, Llanvirn and Llanvirnian, Llandeilo 
and Llandeilian, Caradoc and Caradocian, and Ashgill and Ash- 
gillian. 

Marr (J.E.), 1905. Classification of the Sedimentary Rocks, 
Q.J.G.S., 61, lxxxi, clearly stated, and without any ambiguity, 
that the time-divisions which he proposed to adopt for deposition 
of the major rock-divisions or Series of the Ordovician System 
were (i) Skiddavian, (ii) Llandeilian, (iii) Caradocian and (iv) 
Ashgillian. These names, therefore, explicitly refer to time-divis- 
ions and not to rock-divisions; they should not be used combined 
with the word Series but only in association with Epoch, that 
is, to describe the time during which the rocks of a Series were 
deposited. Marr (1883, op. cit., 13) had been influenced by the 
1881, Bologna, meeting of the International Geological Congress 
as reported by Hucues (T. McK.), 1881, P.G.S. in Q.J.G.S., 38, 
2-4, who observed that the ‘conclusions arrived at were briefly 
— that the term Group should be applied to the largest geo- 
logical division of rocks, System to the next, Series to the third 
in order of magnitude, Stage to the fourth... The Time-words 
were, in descending order of magnitude, Era, Period, Epoch, 
Age’. Marr attempted to put the discussions of the Bologna 
meeting into effect and even in 1883 he was careful to write of 
the Tremadoc Series, Arenig Series, Llanvirn Series, Lower Bala 
or Llandeilo Series, Middle and Upper Bala Series. Unfortunately, 
he did not maintain this discrimination in terminology and in the 
1905 paper (op. cit.), although he expressly stated that the -ian 
terminations applied to time-divisions, he also used them in as- 
sociation with the rock-division term of Series. Nevertheless, he 
restated the position in the concluding paragraph of his Address 
(p. Ixxxvi) when he said that there are ‘time-names for the 
rocks of most of the great systems — as, for instance, the Olenel- 
lian, Paradoxidian, Olenidian, and Tremadocian in the Cambrian 
System; the Valentian, Salopian, and Downtonian in the Silur- 
ian’. 

LaPwortn’s classical work on the graptolites led to a resurg- 
ence in the study of these fossils notably with regard to their 
stratigraphical importance as zonal indices, but since the grapto- 
lites were described from rocks belonging mainly to the grapto- 
litic facies while all the classical stratal names, such as Tremadoc, 
Arenig, Llanvirn, Llandeilo, Caradoc, Bala, had been applied to 
those Ordovician rocks developed either in the shelly or in the 
mixed facies, there were all the conditions to hand under which 
confusion and conflict as to the meaning and usage of strati- 
graphical names could, and did, arise. For example, ELLEs (G.L.), 
1922. The graptolite faunas of the British Isles, P.G.A., 33, table 
facing 200, found it convenient to include in the ‘Llandeilian’ 
the three zones of teretiusculus, gracilis and multidens-peltifer, 
and in the ‘Caradocian’ the three zones of wilsoni, clingani and 
linearis. But the three zones of the so-called ‘Llandeilian’ do 
not correlate with the Llandeilo Series, and neither do the three 
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zones of the ‘Caradocian’ have any stratal equivalence with the 
Caradoc Series. In fact, it is now evident that only the lowest 
of the so-called ‘Llandeilian’ zones is represented in the Lland- 
eilo Series, while the Caradoc Series accounts for the next five 
succeeding zones. It was this zonal subdivision of the graptolitic 
facies, which had little regard to the classical areas where the 
main divisions were founded, and the indiscriminate use of the 
-ian termination for rocks particularly in graptolitic successions, 
which led to the extensive confusion and misunderstanding of 
the Ordovician rocks of Britain, not only among British geologists 
but, to a much greater extent, among foreign geologists. 

In the future it will be desirable strictly to reserve Tremadoc, 
Arenig, Llanvirn, Llandeilo, Caradoc, Ashgill, Bala for the major 
stratal-divisions or Series of the Ordovician System; that Tre- 
madocian, Arenigian, Llanvirnian, Llandeilian, Caradocian, Ash- 
gillian should only be employed in relation to time-divisions or 
Epochs during which the several Series were deposited. If this 
practice is followed then one important cause which has led to 
misunderstanding in the terminology of Ordovician rocks will 
be removed. 


(iii) Lower and upper limits of the Ordovician System 


(a) Lower Limit 


LAPWORTH (1879a, op. cit., 14) defined the Ordovician System 
as the ‘strata included between the base of the Lower Llando- 
very formation and that of the Lower Arenig’. If, therefore, 
priority in nomenclature is adhered to and no allowance is made 
for international usage and convenience, for diastrophism or for 
palaeontological affinities, the Tremadoc Series on LAPWORTRH’S 
definition should be included in the Cambrian System; never- 
theless in this Lexicon the Tremadoc Series has been adopted 
as the lowest major division of the Ordovician System. 

SEep¢wick (A.), 1846. On the classification of the fossiliferous 
slates of North Wales, Cumberland, Westmorland and Lanca- 
shire, Q.J.G.S., 3, 143, referred to the Tremadoc Group of rocks 
emplaced between the Crystalline Slates below and the overlying 
Snowdonian Group. He also used the name Festiniog and Tre- 
madoc Group which, in the advertisement to the second fascicule 
(1852, p. iii) of Sepawick (A.) and McCoy (F.), 1851-55. A syn- 
opsis of the classification of the British Palaeozoic rocks..., 
London and Cambridge, was shortened to Festiniog Group and 
divided into (i) Lingula flags, (ii) Tremadoc slate, (iii) Arenig 
slates and porphyry. SALTER (J.W.), On the fossils of North Wales, 
250-55, in Ramsay (A.C.), 1866. The geology of North Wales, Mem. 
G.S.G.B., proved the Tremadoc fauna to be different from that 
contained in the Lingula flags; however, he continued to retain 
the Dictyonema-bearing beds in the uppermost Lingula flags. 
Previously SALTER (J.W.), 1864. A monograph of the British Tri- 
lobites from the Cambrian, Silurian, and Devonian Formations, 
M.P.S., 8, had divided the Tremadoc into Upper and Lower, both 
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of which were classified in the Cambrian, and this procedure was 
followed by Bett (T.), 1867. On the ‘ Lingula Flags’ or ‘Festiniog 
Group’ of the Dolgelly district, G.M., (1), 4, 495; by LYELL (Cae 
1871. The Students’ Elements of Geology, 1st Ed., London, 466; 
by Hicks (H.), 1873. On the classification of the Cambrian and 
Silurian rocks, P.G.A., 3, table facing 99. 


Linnarsson (G.), 1878. On the trilobites of the Shineton 
Shales, G.M., (2), 5, 188, appears to have been one of the first 
to have considered the affinities of the Tremadoc rocks to be 
closer to the Ordovician than to the Cambrian because he observ- 
ed that the ‘fauna of the Ceratopyge Limestone is decidedly 
Lower Silurian, but also the Tremadoc Group — at least the 
Upper — has to me always seemed to be, palaeontologically, more 
related to the Silurian than to the Cambrian. The Lower Grapto- 
lite Schists immediately overlying the Ceratopyge Limestone are 
a distinct equivalent of the English Skiddaw’. In the same year 
that LapwortTH instituted the name Ordovician System he recog- 
nized a similar dual division of the Tremadoc rocks of Wales 
and of comparable strata of Sweden; he now included the Lower 
Tremadoc and the Dictyonema Schists in the Cambrian (perhaps 
he had been influenced by Linnarsson), and the Upper Tre- 
madoc and Ceratopyge Limestone in the Ordovician, see LAP- 
WORTH (C.), 1879b. On the geological distribution of the Rhab- 
dophora, A.M.N.H., (5), 3, table facing 455. He thus appears to 
have shifted his opinion as to where the base of the Ordovician 
System should be drawn, because it was now selected at a lower 
stratigraphical level than the base of the Lower Arenig (op. cit., 
1879a). Marr (J.E.), 1883. The classification of the Cambrian and 
Silurian rocks, Cambridge, 23, was even more categorical in his 
statements for ‘if a break is to be drawn at all on palaeontolog- 
ical grounds, it should be drawn at the base of the Tremadoc and 
not of the Arenig series’. Even as late as 1902, in the discussion 
to the paper by Groom (T.T.), 1902. The sequence of the 
Cambrian and associated beds of the Malvern Hills, Q.J.G.S., 58, 
148, LaPwortH remarked that with regard to ‘the carrying down- 
ward of the systematic base of the Ordovician System from the 
bottom of the Upper Tremadoc..., where it was originally drawn, 
to the bottom of the Lower Tremadoc as proposed by the Scand- 
inavian geologists, there could be no question that, as the term 
‘Ordovician’ was suggested as a title for the rock formations 
containing the second Lower Palaeozoic fauna, the geological 
horizon which most naturally and conveniently divided the first 
from the second fauna must, in the nature of things, be the base- 
line of the Ordovician System... Linnarsson selected this line as 
the base of the Scandinavian Ordovician many years ago; and 
Prof. BRÖGGER... has shown that it appears to be the most natural 
basement-line all over the world. Moberg’s further proposal to 
include also the Scandinavian Dictyonema-flabelliforme zone in 
the Ordovician is quite justifiable, and has already been adopted 
by some’. Also on page 149 of the discussion LAKE observed 
that ‘palaeontologically, at least so far as the trilobites are con- 


ENEA 


11 


cerned, the Tremadoc Series, as a whole, appears to be more 
closely related to the Ordovician than to the Cambrian’. Thus 
there is difficulty in claiming that even on historical and priority 
arguments the Tremadoc Series must necessarily be taken as 
the topmost member of the Cambrian System as developed in 
Britain. Nevertheless, FEaRNsmres (W.G.), 1905. On the geology 
of Arenig Fawr and Moel Llyfnant, Q.J.G.S., 61, 607-40, included 
the Tremadoc Series in the Cambrian, a practice which was fol- 
lowed when the type-area was described, idem., 1910. The Tre- 
madoc Slates and associated rocks of south-east Carnarvonshire, 
ibid., 66, 142-88. Since the appearance of these two papers the 
Tremadoc Series has been generally accepted in Britain as a 
division of the Cambrian System and the rocks have been class- 
ified in this manner in more recent publications, viz., STUBBLE- 
FIELD (C.J.) and Burman (O.M.B.), 1927. The Shineton Shales of 
the Wrekin District... Q.J.G.S., 83, 96-146; FEaRNsIpEs (W.G.) 
and Daves (W.), 1944. The geology of Deudraeth. The country 
between Traeth Mawr and Traeth Bach, Merioneth, ibid., 99, 
250-3; STuBBLEFIELD (C.J.), 1956. Cambrian palaeogeography in 
Britain. El Sistema Cambrico, su paleogeografia y el problema 
de su base, 1, XXth I.G.C., 5, 37-9. 


Traditionally, the base of the Ordovician System, as selected 
by the majority of British geologists, is therefore drawn at the 
base of the Arenig Series; foreign geologists have adopted a dif- 
ferent level for the Cambro-Ordovician junction which is select- 
ed to include the base of the Tremadoc Series and equivalent 
strata. As noted above, there appear to be no overriding and 
exclusive arguments founded on priority of usage which convinc- 
ingly favour the inclusion of the Tremadoc Series in the Cambrian 
System. The evidence provided by diastrophism and palaeonto- 
logy must now be evaluated. 

There is no conclusive indication in North Wales, in the 
type-area for the Tremadoc Series, of a discordant relationship 
between the Tremadoc Series and the Dolgelly Stage of the true 
Upper Cambrian, but there is at least a lithological change; 
STUBBLEFIELD (1956, op. cit., 37) has observed that at Ogof-ddi, 
near Criccieth, ‘the basal Tremadoc is marked by a phosphate 
nodule bed overlying Dolgelly Beds; above the phosphate nodule 
bed are 20 ft of striped mudstones with occasional sandy beds 
and lines of phosphatic nodules until Dictyonema occurs in 
force’. These phosphatic deposits and also the absence from the 
top of the Dolgelly Beds of Upper Cambrian zones of Scandinavia 
suggest at least a hiatus in sedimentation. Furthermore, a faunal 
break probably occurs at Bentleyford, Shropshire, see STUBBLE- 
FELD (C.J.), 1930. A new Upper Cambrian section in south 


i Shropshire, Summ. Prog. G.S.G.B. for 1929, 2, 62. On the other 


hand, in Scandinavia and on the Continent, there are localities 
where an unconformity determines the base of rocks correlated 
with the Tremadoc Series, and there may be an upward gradation 
from Tremadoe to Arenig Series. In Britain the Arenig Series 
rests unconformably on the Tremadoc. Thus in Britain the upper 
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limit of the Tremadoc Series is delimited by an unconformity 
and there is at least a faunal break at the base, whereas in extra- 
British areas in Europe there may be an unconformity at the 
base of rocks equivalent to the Tremadoc Series and an upward 
gradation into the Arenig Series. Clearly, the well-tried method 
of delineation by unconformity has here become contradictory, 
and the evidence of stratal and faunal breaks does not materially 
assist in the determination of the base of the Ordovician System. 

Over eighty years ago Livnarsson detected a palaeonto- 
logical affinity of at least part of the Tremadoc with Ordovician 
faunal assemblages and, as has already been noted, Marr and 
Lake also believed in the reality of the close relationship. WHIT- 
TaRD (W.F.), 1952. A geology of Shropshire, P.G.A., 63, 155, 
attempted to assess the affinities of the Tremadoc fauna. Among 
the trilobites the Asaphidae (Asaphellus, Niobe, Niobina), Nilei- 
dae (Nileus, Platypeltoides, Symphysurus), Cyclopygidae (Cyclo- 
pyge), Cheiruridae (Anacheirurus), Harpididae (Harpides), Al- 
sataspididae (Falanaspis), Remopleurididae (Apatokephalus), Caly- 
menidae (Pharostomina), and the lichid-like Lichakephalus, are 
dominantly Ordovician families making their first appearance in 
the Tremadoc; Orometopus was at one time placed in the typic- 
ally Ordovician Family Trinucleidae; the only other records of 
Shumardia are from the Ordovician. Relationships with Cambrian 
faunas are indicated by representatives of the Agnostida and the 
Olenidae; within the latter Angelina, Beltella, Bienvillia, Boeck- 
aspis, Jujuyaspis, Leptoplastides appear to be restricted to the 
Tremadoc, Hypermekaspis, Peltocare, Saltaspis, Triarthrus range 
into the Ordovician but, according to HENNINGSMOEN (G.), 1957. 
The Trilobite Family Olenidae, Norske Ved.-Akad. Oslo, Mat.- 
Natur. Klasse, 303, none of the Upper Cambrian olenids (with 
the possible exception of Parabolina) extends into the Tremadoc. 
It is noteworthy that members of the Agnostida and Olenidae 
drag on into the Ordovician and die out in the Bala Series. The 
age indication of Dikelocephalina, Euloma, Macropyge, is not 
established. It should be noted that SrussLeFæLD (C.J.), 1959. 
Evolution in trilobites, Q.J.G.S., 115, 153, has judged that the 
‘remarkable evolutionary burst [of trilobites] in the Ordovician 
was heralded in the Tremadoc’. With regard to the Graptolithina, 
anisograptids such as Anisograptus, Adelograptus, Bryograptus, 
Clonograptus and Staurograptus are recorded for the first time 
from the Tremadoc and species of some of these genera are also 
known from the Arenig; Monsen (A.), 1925. Uber eine neue 
ordovische Graptolithenfauna, Norsk. geol. Tidsskr., 8, 147-87, 
has also described small forms of Didymograptus, a genus abund- 
antly represented in the Arenig and Llanvirn Series, from the 
Ceratopyge Shales of Norway. 

On balance the affinities of the assemblages of trilobites and 
graptolites appear therefore to rest closer to Ordovician than to 
Cambrian faunas. 

The definition of Systems can at the best only be founded on 
arbitrary methods because, in the largest concept, geological hist- 
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ory is a continuum of time and of rock-formation. Diastrophism 


= and priority do not apparently provide critical assistance and 


direction with regard to the classification of the Tremadoc Series. 
The Tremadoc faunas are dominantly Ordovician in character, 
particularly if full allowance is made for the first appearance of 
families and genera, and it is because the fossil evidence is inter- 
preted as marking a close relationship with Ordovician faunas 
that the Tremadoc Series has been classified here as the basal 
component of the Ordovician System. 


(b) Upper Limit 


Lapwortu (1879a, op. cit., 14) defined the Silurian System 
as the ‘strata comprehended between the base of the Old Red 
Sandstone and that of the Lower Llandovery’. Ettes (G.L.), 1909. 


_ The relation of the Ordovician and Silurian rocks of Conway, 


Q.J.G.S., 65, 172, 183, included the Conway Castle Grits as the 
lowest group of strata of the Silurian, and she similarly classified 
the Hirnant Beds, idem, 1922. The Bala Country: its structure 
and rock-succession, ibid., 79, 137, 149, 156-7. The fauna of the 
Conway Castle Grits contains species considered nowadays to be 
characteristic of the Ashgill Series, and ELtes also observed that 


~ this fauna ‘agrees well with that of the Hirnant Limestone’. 


JONES (O.T.), 1923. The Hirnant Beds and the base of the Valent- 
ian, G.M., 60, re-examined the Bwlch-y-groes, the Cwm Hirnant 
and the Bwlch-yr-Hwch sections and interpreted the field-data 
as showing faulted contacts between the Hirnant Beds and 
Llandovery strata, and that the Hirnant Beds stratigraphically 
belong to the Ordovician. Pucu (W.J.), 1929. The geology of the 
district between Llanymawddy and Llanuwchllyn (Merioneth), 
Q.J.G.S., 85, 265-74, conclusively demonstrated that the Hirnant 


' Beds (Upper Garnedd-wen Beds) are stratigraphically older 


than the Glyptograptus persculptus Zone. Erres (G.L.), 1922. The 
graptolite faunas of the British Isles, P.G.A., 33, 195, table facing 
200, had earlier placed the zone of G. persculptus and Cephalo- 
graptus acuminatus at the summit of the Ordovician System, but 
this procedure was not adopted before, and has not been follow- 
ed after, ELLES’ 1922 paper. By common consent the zone of 
Glyptograptus persculptus is excluded from the Ordovician 
System and marks the basal zone of the Silurian System. 


(iv) The major stratal divisions of the Ordovician System 


(a) Division into Series 


_ Tremadoc Series (Beds, Group, Slates). 


Type-locality : Tremadoc in Ynyscynhaiarn, Carnarvonshire, 
Wales. 

Although Davis (J.E.), 1846. On the geology of the neighbour- 
hood of Tremadoc, Caernarvon, Q.J.G.S., 2, 70, pointed out the 
general characters of the rocks later known as Tremadoc Slates, 
and also illustrated their relations in a section (p. 73), SEDGWICK 
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(A.), 1846. On the classification of the fossiliferous slates of North 
Wales, Cumberland, Westmorland and Lancashire, ibid., 3, 143, 
was the first to employ the term Tremadoc Group (p. 156) for 
rocks between the Snowdonian Group and the underlying Cryst- 
alline Slates. He also referred to Festiniog or Tremadoc Group 
(p. 157) and to Tremadoc or Festiniog Flags (p. 145), and it is 
clear he used Tremadoc and Festiniog as alternatives in strati- 
graphical titles. 


In the advertisement to the second fascicule (1852, p. iii) of 
Sepewick (A.) and McCoy (F.), 1851-55. A synopsis of the clas- 
sification of the British Palaeozoic rocks..., London and Cam- 
bridge, Sepcwick presented a rearranged classification of his 
‘Cambrian Series’ which showed a fourfold division; the older 
name ‘Festiniog or Tremadoc Group’ was shortened to ‘Fest- 
iniog Group’, subdivided into three, and he correctly placed the 
Tremadoc slate between the Arenig slates and porphyry, and the 
underlying Lingula flags; the same year SEpGwick (A.), 1852. On 
the classification and nomenclature of the Lower Palaeozoic rocks 
of England and Wales, Q.J.G.S., 8, 147, repeated the triple divis- 
ion of the Festiniog Group and the thickness of the Tremadoc 
Slates was given as 1000 ft. Ramsay (A.C.), 1853. On the physical 
structure and succession of some of the Lower Palaeozoic rocks 
of North Wales and part of Shropshire, ibid., 9, 163, by implicat- 
ion included the Tremadoc Slates in the Lingula Flags. In SEDG- 
wick (A.) and McCoy (F.), 1855, op. cit. supra, xx, the Cambrian 
series is classified into three groups, the ‘Caradoc Group’ being 
omitted; the Festiniog Group, with the Tremadoc Slates as its 
middle member, was equated with the Middle Cambrian, but 
later Srpewick (A.) in Satter (J.W.), 1873. A catalogue of the 
collection of Cambrian and Silurian fossils contained in the Geo- 
logical Museum of the University of Cambridge, Cambridge, xv, 
recast the divisions of his Middle Cambrian into four; (i) Menev- 
ian Group, (ii) Ffestiniog Group, (iii) Tremadoc Group, (iv) 
Arenig or Skiddaw Group, thereby reducing the status of the 
F[f]estiniog Group of earlier writings and increasing that of the 
Tremadoc Slates. 


SALTER (J.W.), On the fossils of North Wales, 250-55, in 
Ramsay (A.C.), 1866. The geology of North Wales, Mem. G.S.G.B., 
proved that the fauna from the Tremadoc Slates is distinct from 
assemblages yielded by the Lingula Flags or by the overlying 
‘Llandeilo’ [= Arenig-Llandeilo of modern terminology] and 
Bala Beds. However, Satter still included the Dictyonema-bear- 
ing rocks in the uppermost Lingula Flags and the Tremadoc Beds 
were considered to constitute part of the Lower Silurian of 
MURCHISON. SALTER affected a dual classification of the Tremadoc 
Slates into an upper and a lower part. He observed that the black 
slates of the Upper Lingula Flags pass insensibly upwards into 
the Lower Tremadoc Slates and that abundant Dictyonema 
sociale marks an ‘important boundary between what I must’ 
consider the primordial zone, and the base of the overlying Lower 
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Silurian formations. As Dictyonema sociale is occasionally found 
in the black slates beneath this horizon, and never above it,... 
I include it in these lists as the uppermost zone of the “ Lingula 
flags ” °’. The Dictyonema-bearing slates were removed from the 
Upper Lingula Flags into the Lower Tremadoc, due mainly to 
the efforts of Cattaway (1874, see below). The Upper Tremadoc 
Slates were defined by Satter as hard, bluish and pale-grey, 
often ashy, slates; towards the top appear grey sandstones im- 
mediately underneath which occur the most fossiliferous beds. 
He mentioned that ‘there are no distinct beds of passage with 
ae the Upper Tremadoc and the Lower Llandeilo’ 
p. i 


Hicks (H.), 1872. On the Tremadoc rocks in the neighbour- 
hood of St. David’s, South Wales, and their fossil contents, 
Q.J.G.S., 29, 42, tabulated a threefold subdivision of which the 
Upper and Middle Tremadoc were correlated with what pre- 
viously had been named Upper and Lower Tremadoc in the 
type-area. Lower Tremadoc was mistakenly applied by Hicks 
to ‘grey flaggy sandstones’ (later known as Neseuretus Beds 
q.v.) exposed on Ramsey Island and on the mainland at 
St. David’s, which have now been shown to belong to the Arenig 
Series; they find no place in the Tremadoc Series, see PRINGLE 
(J.), 1930. The geology of Ramsey Island (Pembrokeshire), 
P.G.A., 41, 9. 

Catiaway (C.), 1874. On the occurrence of a Tremadoc Area 
near the Wrekin in South Shropshire, with a description of a 
new fauna, Q.J.G.S., 30, 196, correlated the Shineton Shales with 
the Lower Tremadoc Series (of SALTER) and regarded them ‘as 
the equivalents of the beds containing Dictyonema found near 
Malvern and at Pedwardine’; by implication he had excluded the 
Dictyonema-bearing beds from the Upper Lingula Flags and 
placed them in the Lower Tremadoc. He established the age of 
the Shineton Shales with greater certainty, idem., 1877. On a new 
area of Upper Cambrian rocks in south Shropshire, with a 
description of a new fauna, ibid., 33, 658-9 and in a reply to 
Linnarsson (G.), 1878. On the trilobites of the Shineton Shales, 
G.M., (2), 5, 188, who suggested that the Shineton Shales include 
some rocks of Upper Tremadoc age, Cattaway (C.), 1878. On the 
fauna and age of the Shineton Shales, ibid., (2), 5, 333, observed 
that the ‘presence of two species of Olenus, of Dictyonema 
sociale, and of other Cambrian forms’ must not be disregarded. 
Lapwortu (C.), 1879a. On the tripartite classification of the Lower 
Palaeozoic rocks, ibid., (2), 6, 14, by implication included the 
Tremadoc Slates in the Cambrian System when he defined the 
latter as stratigraphically extending from the base of the Lower 


` Arenig down to include the Harlech Grits. He also classified the 


Bryograptus callavei Zone in the Cambrian and recorded it from 
Shropshire, Lapwortu (C.), 1880. On the geological distribution 
of the Rhabdophora, A.M.N.H., (5), 6, 205. Lapworts (C.), 1881. 
On the correlation [Materials for the correlation] of the Lower 
Palaeozoic rocks of Britain and Scandinavia, G.M., (2), 8, 320, 
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followed Caraway and included the Dictyonema Beds within 
the Lower Tremadoc. 

Although Erxermce (R.), 1881. On the analysis and distri- 
bution of the British Palaeozoic Fossils, Q.J.G.S., 37, 90-1, men- 
tioned Tremadoc series, the term was apparently first introduced 
as a stratigraphical unit by Marr (J.E.), 1883. The classification 
of the Cambrian and Silurian rocks, Cambridge, 32, who quoted 
extensively from the North Wales memoir and followed SALTER 
(1866, op. cit.) in including Dictyonema-bearing strata in the 
uppermost Lingula Flags, but Carraway (1874, op. cit.) had 
already implied that the Dictyonema Beds (as they were later 
called) are more correctly included in the Tremadoc (Shineton) 
rocks, and referred them to the Lower Tremadoc series; Woop- 
warp (H.B.), 1887. The geology of England and Wales : with notes 
on the physical features of the country, London, 64, used Tre- 
madoc Slate Series. 

The Tremadoc[ian] Series was defined by Fearnsmes (W.G.), 
1910. The Tremadoc Slates and associated rocks of south-east 
Carnarvonshire, Q.J.G.S., 66, 155-63, who proposed a sixfold 
division into (i) Tynllan or Niobe Beds, (ii) Dictyonema Band, 
(iii) Moelygest Beds, (iv) Portmadoc Flags, (v) Penmorfa Beds, 
(vi) Garth Hill Beds qq.v. STUBBLEFIELD (C.J.) and BULMAN 
(O.M.B.), 1927. The Shineton Shales of the Wrekin District..., ibid., 
83, 96-146, re-described these Shineton Shales in detail. FEARN- 
sipEs (W.G.) and Davies (W.), 1944. The geology of Deudraeth. The 
country between Traeth Mawr and Traeth Bach, Merioneth, ibid., 
99, 251, returned to a threefold division of the Tremadoc. Lower 
Tremadoc or brown-weathering, pale-grey slates, with alternat- 
ing bands of felspathic mudstone and tuffaceous beds near their 
summit; thickness 200 ft; correlated with Niobe Beds of Tre- 
madoc. Middle Tremadoc or rusty-weathering, bluish-grey slates 
passing up into flaggy beds; thickness about 500 ft; probably 
equivalent to Portmadoc Flags. Upper Tremadoc or blue-grey, 
rusty-weathering, silty shales, equated with the Garth Hill Beds 
qq.v. WuirtarD (W.F.), 1952. A geology of south Shropshire, 
P.G.A., 63, 154, argued that the Tremadoc Series was preferably 
to be classified as the lowest division of the Ordovician System. 
STUBBLEFIELD (C.J.), 1956. Cambrian palaeogeography in Britain. 
El Sistema Cambrico, su paleogeografia y el problema de su base, 
1, XXth I.G.C., 37-8, referred to the lower junction of the Tre- 
madoc Series and where ‘the older rocks are seen on which 
Tremadoc sediments rest, they are almost invariably mudstones’. 
He mentioned two localities which show unfaulted junctions. 
First, at Ogof-ddû near Criccieth, ‘the basal Tremadoc is marked 
by a phosphate nodule bed overlying Dolgelly Beds; above the 
phosphate nodule bed are 20 ft of striped mudstones with occa- 
sional sandy beds and lines of phosphatic nodules until Dictyo- 
nema, occurs in force. The second is Bentleyford in Shropshire ... 
where a one-inch layer of blue clay separates Dictyonema- 
bearing shales from black Dolgelly mudstones, the beds on either 
side being flecked with glauconite. These phosphate and glau- 
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conite deposits may indicate a pause in sedimentation’ since 
zones represented in Scandinavia are not found at the top of the 
Dolgelly Stage. 

See page 12 of this fascicule for a list of some of the signi- 
ficant fossils in the Tremadoc Series. 


Arenig Series (Beds, Formation, Group). 

Type-area: Arenig Mountain, Merioneth, Wales. 

SEDGWICK in the advertisement to the second fascicule (1852, 
p. iii) of Sepewick (A.) and McCoy (F.), 1851-55 (op. cit.), 
divided the Festiniog Group into three of which the topmost 
division was entitled ‘Arenig slates and porphyry, with one 
irregular band of limestone’; in the Introduction to the same 
book (1855, p. xx) virtually the same threefold classification was 
maintained. Satter (J.W.), 1864. A monograph of the British 
Trilobites from the Cambrian, Silurian, and Devonian Formations, 
M.P.S., 8, used the Arenig Group as equivalent to the Arenig 
and Skiddaw Group, which term was introduced by Srpewicx (A.) 
in SALTER (J.W.), 1873. A catalogue of the collection of Cambrian 
and Silurian fossils contained in the Geological Museum of the 
University of Cambridge, Cambridge, xxxvi. LYELL (C.), 1871. 
The Students’ Elements of Geology, 1st Ed., London, adopted the 
name ‘Arenig or Stiperstones Group’ with approximately the 
same stratigraphical connotation. 

Hicks (H.), 1875. On the succession of the ancient rocks in 
the vicinity of St. David’s, Pembrokeshire, with special reference 
to those of the Arenig and Llandeilo Groups, and their fossil 
contents, @.J.G.S., 31, 171, divided the Arenig Group into three. 
The Lower Arenig was reported to rest conformably upon Tre- 


~ madoc rocks, but the latter belong to the Arenig Series as under- 


stood to-day (see Abercastle Beds and Porth Gain Beds). Lar- 
WORTH (C.), 1879. On the geological distribution of the Rhabdo- 
phora, A.M.N.H., (5), 3, table facing 455, ibid., 1879, (5), 4, 334-5, 
and ibid., 1880, (5), 5, 275-9, accepted Hicxs’s threefold classi- 
fication of the Arenig Formation (which therefore in LAPWORTR’S 
interpretation corresponded with the Arenig and Lower Llanvirn 
Series), tabulated the Arenig Formation as the Lower Division 
of the Ordovician System, and the Middle and Upper Divisions 
respectively were labelled Llandeilo and Caradoc; what was later 
named the zone of Didymograptus murchisoni (ibid., 1850, (5), 
6, 197) was omitted from the Arenig Formation and comprised 
the Lower Llandeilo. LapwortH (1880, op. cit., 277) adjudged 
that the ‘grand characteristic of the graptolite fauna of the 
Arenig rocks is the extraordinary predominance of those forms 


- of Rhabdophora which compose the family of the Dichograp- 


tidae’. 


' Hicks (H.), 1881. The classification of the Eozoic and Lower 
Palaeozoic rocks of the British Isles, Pop. Science Rev., n.s., 5, 


308-9, was convinced that the fauna of his Upper Arenig (1875) 


was distinct from that of the Middle and Lower Arenig. He there- 
fore proposed that the new name Llanvirn Group be adopted 
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to include the Upper Arenig (1875) and the bottom ‘of the so- 
called Llandeilo at Abereiddy Bay’. The Arenig Formation was 
now divided into two parts, Lower Arenig as previously de- | 
signated, and Upper Arenig which in 1875 had been named 
Middle Arenig by Hicks. Marr (J.E.), 1883. The classification 
of the Cambrian and Silurian rocks, Cambridge, used the titles 
Arenig Series and Llanvirn Series. 

Erres (G.L.), 1904. Some graptolite zones in the Arenig rocks 
of Wales, G.M., (5), 1, 200, 210, did not recognize the term 
‘Llanvirn Series’ and categorically stated that the Arenig Series 
comprehended the extensus, hirundo and bifidus Zones. The 
Geological Survey, however, accepted Llanvirn Series as one of 
the major divisions of the Ordovician System and employed it 
in the sense that the Llanvirn Series embraces the bifidus and 
murchisoni Zones, see South Wales Coalfield, VII, Ammanford 
(1907), X, Carmarthen (1909), XI, Haverfordwest (1914), XII, 
Milford (1916) and XIII, Pembroke and Tenby (1921), Mem. 
G.S.G.B. 

In his revision of the Arenig district FEaARNsIDES (W.G.), 1905. 
The geology of Arenig Fawr and Moel Llyfnant, Q.J.G.S., 61, 
continued to draw the dividing line between the Arenig and 
Llandeilo (Llanvirn was not approved) above the bifidus Zone. 
The Arenig slate or porphyry q.v. of SEDGWICK was shown to 
range from the extensus Zone up to the Upper Ashes of Arenig, 
which are overlain by the Derfel Limestone, classified nowadays 
as of gracilis or lowest Caradoc age; SEDGwWIcK’s group is thus 
equivalent at least to the Arenig and to the Llanvirn Series of 
the modern terminology (no true Llandeilo rocks having been 
proved in the Arenig area). Because the Arenig Series (s.l.) was 
unsatisfactorily understood Marr proposed the name Skiddavian 
q.v., but as this was explicitly stated to be a time-division ` 
corresponding to the deposition of the Arenig (s.s.) and Llanvirn 
Series (probably excluding the murchisoni Zone) it is best 
rejected. 

Erres (G.L.) and Woop (E.M.R.), 1914. A monograph of 
British Graptolites, M.P.S., 516-26, introduced the Dichograptus 
Zone underlying the extensus Zone and included it in the Arenig 
Series. The Dichograptus Zone q.v. has only been identified in 
the Lake District and Burman (O.M.B.), 1958. The sequence of 
graptolite faunas, Palaeont., 1, 164, concluded ‘that there is no 
stratigraphical evidence for its existence’. ELLES and Woop 
(op. cit.) had now accepted the term Llanvirn Series to include 
the bifidus and murchisoni Zones. 

The Arenig Series has subsequently been established as 
comprising the extensus and hirundo Zones and their strati- 
graphical equivalents. The unconformity below the Arenig Series 
is known to exist in South Wales, North Wales and the Welsh 
Borderland. Burman (1958, op. cit., 171) has defined the faunal 
element of the graptolitic facies of the Arenig Series as ‘ Dicho- 
graptid Fauna. An exclusively dichograptid assemblage of multi-. 
ramous and pauciramous genera, except for Clonograptus and 
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Bryograptus near base and G. dentatus in highest portion’. The 
Arenig shelly faunas are as yet imperfectly known but typical 
trilobites are Ampyzx salteri, Bergamia and Myttonia among the 
trinucleids, Geragnostus hirundo, Neseuretus particularly the 
species parvifrons and murchisoni, Niobella selwyni and Shu- 
mardia; Placoparia, Pricyclopyge and Selenopeltis are not so 
characteristic as in the succeeding Llanvirn Series. 


Llanvirn Series (Formation, Group). 

Type-area: Llanvirn, west Pembrokeshire, Wales. 

Hicks (1875, vide supra) divided the Arenig into three 
parts, but in 1881 (The classification of the Eozoic and Lower 
Palaeozoic rocks of the British Isles, Pop. Science Rev., n.s., 5, 
308-9) he agreed that the fauna of the Upper Arenig was so 
distinct from that of the Middle Arenig that, acting on Lap- 


WORTES advice, he proposed the title Llanvirn Group to accom- 


modate the Upper Arenig (1875), and since ‘the lower portion 
of the so-called Llandeilo at Abereiddy Bay belongs rather to 
this group than to the typical Llandeilo’ it was also included 
within the connotation of Llanvirn Group. Furthermore, Didy- 
mograptus murchisoni was stated, on LAPwoRTE’s authority, to 
be characteristic of the upper division of the Llanvirn. Later, the 
Lower Llandeilo of Hicks (1875) was also called the Didymo- 
graptus murchisoni Shales q.v. 

Although there were some dissentients to the use of Llan- 
virn for a major division of the Ordovician System, the name 
gradually became approved, particularly after the Geological 
Survey had adopted it thoughout the memoirs of the South Wales 
Coalfield which dealt with Ordovician areas, of which the first 
was Part VII, Ammanford (1907). 

Erres (G.L.), 1925. The characteristic assemblages of the 
graptolite zones of the British Isles, G.M., 62, 341, defined the 
characteristic features of the Llanvirn Series, as developed in 
the graptolitic facies, as ‘the abundance of Didymograpti of the 
tuning-fork type, and the presence of numerous Glossograpti 
which appear in force for the first time at the base of the zone 
of Didymog. bidifus’. Burman (1958, op. cit., 168) was of the 
opinion that when attention was focused on the diplograptid 
elements there is a linkage of ‘the Llanvirn with the Llandeilo, 
for the palaeontological break between the murchisoni and tere- 
tiusculus zones..... is little more than the extinction of tuning- 
fork graptolites. In consequence, diplograptids come to dominate 
the upper part of the fauna almost completely, but the Llandeilo 
diplograptid element contains nothing new above specific level’. 
With regard to the shelly fauna it must be admitted that the 


3 Lower Llanvirn trilobites possess unique features lacking in the 


Upper Llanvirn, and the latter (like the Llandeilo) is impov- 
erished in genera in comparison. Typical trilobites from the 
Lower Llanvirn Series include Ampyx, Corrugatagnostus, Cy- 
clopyge in several species and many individuals, Dionide, Ectill- 
aenus, Ellipsotaphrus, Ogygiocaris, Ormathops, Pharostoma, 
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Placoparia, Platycalymene, Protolloydolithus and Stapeleyella 
among the trinucleids, Seleneceme and Selenopeltis. In the Upper 
Llanvirn the generic and specific variety is patently lacking. 
There is a pronounced change in the genera; among trinucleids 
Bettonia, Cryptolithus and Trinucleus are first recorded from the 
murchisoni zone but all three genera are represented by other 
species in the Llandeilo and the ogygids appear not to be strati- 
graphically significant at these levels. With regard to the trilo- 
bites, therefore, a faunal difference is most noticeable between 
the Lower and Upper Llanvirn, and not between the Arenig 
and Llanvirn as the graptolites apparently suggest. 


Llandeilo Series (Flags, Formation, Group). 

Type-area : Llandeilo, Carmarthenshire, Wales. 

The term Llandeilo Flags was introduced in preference to 
Builth and Llandeilo Flags by Murcuison (R.I.), 1835. On the 
Silurian System of Rocks, Lond. Edinb. Phil. Mag., (8), 7. 47, 
and he described them in 1839, The Silurian System..., London, 
as ‘dark-coloured flags, sometimes arenaceous, frequently calca- 
reous... specially distinguished by containing the large trilobites 
Asaphus Buchii and A. tyrannus’ and the rocks ‘pass under 
sandstones, the equivalent of those of the Caradoc’. Later, as 
in 1854, Murcuison took his Lower Llandeilo down to include 
much lower stratigraphical levels, but it is better for the cause 
of clarity to disregard at this stage these attempts to modify 
the base-level of the Silurian System as it was understood when 
first founded. SALTER (1864, op. cit., 8) correlated the Llandeilo 
Group with Murcuison’s Lower Llandeilo and Srpcwick’s Lower 
Bala, and Sepagwick in SALTER (1873, op. cit.) held much the 
same opinion. 

Hicks (1875, op. cit., 177-80) identified a threefold separation 
of the Llandeilo Group into Lower, Middle and Upper. The Lower 
Llandeilo was subsequently removed as the uppermost part of 
the Llanvirn, see Hicks (1881, op. cit.). Cox (A.H.), 1916. The 
geology of the district between Abereiddy and Abercastle (Pem- 
brokeshire), Q.J.G.S., 71, 278, reported that the Upper Llandeilo 
of Hicks contained a bifidus fauna and was therefore of Lower 
Llanvirn age, and Jones (O.T.), 1936. The Lower Palaeozoic 
rocks of Britain, I.G.C., Report, XVIth Session, stated that it was 
overthrust into position. Hicx’s Middle Llandeilo is therefore 
the only one of his divisions of 1875 which would be referred 
to the Llandeilo Series as at present understood. LAPWORTH 
(1879b, op. cit., table facing 455) named the Middle Division of 
the Ordovician System as equal to the Llandeilo Series of Builth 
and Abereiddy, and the Llandeilo Flags of Meadowtown (Shrop- 
shire). By 1883, Marr (op. cit., 36, 44, 51) gave Llandeilo Series 
as an alternative name for Srpgwick’s Lower Bala Series. Later, 
Marr (J.E.), 1905. Classification of the Sedimentary Rocks, 
Q.J.G.S., 61, Ixxxiii, suggested Llandeilian as the name for the 
time-division during which the Llandeilo Series was formed, ~ 
which corresponded to the time required for the deposition of 
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the beds ranging from the murchisoni to gracilis Zones inclusive. 
Erres (G.L.) and Woop (E.M.R.), 1914. A monograph of British 
Graptolites, M.P.S. 526, extended the ‘Llandeilian’ to include 
the murchisoni to peltifer Zones. 

The name Llandeilo Series was extensively employed in 
descriptions in Parts VII, 1907 (Ammanford), 19; X, 1909 (Car- 
marthen), 39; XI, 1914 (Haverfordwest), 31, and XII, 1916 (Mil- 
ford), 43, of the South Wales Coalfield, Mem. G.S.G.B., where 


A the spelling Llandilo was preferred. 


The most modern description of the type-area is given in 
Wurms (A.), 1953. The geology of the Llandeilo district Car- 
marthenshire, Q.J.G.S., 108, 188-94, who used Llandeilo Series 
and Llandeilo Flags as synonymous names, divided them into 
Lower, Middle and Upper qq.v., and excluded the Ffairfach Grit 
(Group) from the Llandeilo Series which was contary to the 
practice of the Geological Survey. Total thickness of Llandeilo 
Series is not less than 5430 feet. 

According to WILLIAMsS’s re-examination of the Llandeilo 
area it is evident that the Llandeilo Series rests upon the 


-~ murchisoni Zone of the Llanvirn Series and is succeeded by the 


gracilis Zone of the Caradoc Series. On the graptolitic sequence 
it is thus to be correlated with the Zone of Glyptograptus tere- 
tiusculus which was defined by Erres (1925, op. cit., 341) as the 
horizon where the index-fossil occurs plentifully, marked by the 
entrace of Climacograpti. BULMAN (1958, op. cit., 167-8) expressed 
a preference for associating the teretiusculus fauna with those of 
the underlying Llanvirn zones of bifidus and murchisoni and 
designated them members of the Glypto-Amplexograptid Sub- 
fauna. The shelly fauna has been described by Writu1ams (1953, 
op. cit.); he stated that the ‘Llandeilo Series is for the most 
part richly fossiliferous and has yielded an extensive, but almost 
exclusive, shelly fauna, for only one poorly preserved diplo- 
graptid and one dendroid graptolite are known from the area. 
Most invertebrate groups are represented, especially in the 
shallow-water deposits of the Lower Llandeilo, and include poly- 
zoans, ostracods, crinoids, cystids, gastropods and cephalopods, 
together with the more important trilobites and brachiopods. 
The brachiopods include sowerbyellids, dalmanellids, orthids, 
strophomenids, rhynchonellids and triplesids as well as some 
inarticulates. They are commonest in the Lower Llandeilo beds : 
at some horizons they form large shell banks composed prin- 
cipally of Sowerbyella. In the younger Llandeilo rocks they 
occur sporadically and are almost exclusively dalmanellids. 
Trilobites are found throughout the formation. They include 
trinucleids, asaphids, calymenids and cybelids. Like the brach- 


a iopods they were also subject to ecological control. Thus Basi- 


4, 


licus tyrannus and Flexicalymene cambrensis are almost invar- 
iably found in the coarser sediments (mostly of Lower Llandeilo 
age), while Ogygiocaris buchi is very rarely found in such de- 
posits but is quite common in the finer-grained flags, especially 
of Middle and Upper Llandeilo age’. 
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Bala Series (Beds, Group). 

Type-area: Bala district, Merioneth, Wales. 

Sepcwick (A.), 1838. A synopsis of the English series of 
stratified rocks inferior to the old red sandstone....., P.G.S., 2, 
679, mentioned ‘the fossiliferous beds of Bala’, and had already 
determined that many of the fossils ‘are identical in species with 
those of the lower division of the Silurian System’. In the adver- 
tisement ot the second fascicule (1852, p. iii) by SEDGWICK in 
SErpcwick and McCoy, 1851-55, (op. cit.), the Lower Bala was 
described as comprising dark slates, flags and grits, overlain by 
the ‘Upper Bala, including the Bala and Hirnant limestone, 
shale, flagstone, and conglomerate’. In the Introduction (1855, 
p. Xx) of the same book a similar classification was elaborated. 
SaLTER (1864, op. cit., 8) equated the Llandeilo Group with the 
Lower Bala, and the Caradoc Group with the Upper Bala. 
SEDGWICK in SALTER (1873, op. cit., p. xv) introduced a threefold 
classification of the Bala Group into Lower, Middle and Upper. 
On the faunal evidence (pp. 27-37) the Lower Bala is clearly 
the equivalent of the Llandeilo Series. The Middle Bala was 
adopted by SALTER (p. 26) ‘for the Bala limestone and its 
associated sandstones and slates’ and obviously corresponds with 
the Caradoc Series. The Upper Bala (p. 26) was restricted to 
‘the Aber Hirnant beds above the Bala limestone, with a pecu- 
liar set of fossils’, plus the Llandovery beds; on page 72, the 
lower part of the Upper Bala is listed as comprehending the 
‘Hirnant Limestone and Llanfyllin beds — viz., pale coloured 
slates above the Bala Limestone. Ash Gill slates, &c., above the 
Coniston Limestone’. Marr (1905, op. cit., lxxxv) split off the 
Llandovery beds at the top of the Upper Bala and suggested 
that Ashgill be accepted as the name of the topmost Series of 
the Ordovician System because there is a pronounced faunal 
change between the Caradoc and the Ashgill Series. 

Since 1905 the Caradoc and the Ashgill Series have been 
identified as distinct and separate major divisions of the Ordo- 
vician succession, together equal to the Bala Series; however, 
the latter term was retained in the memoirs on the South Wales 
Coalfield and was used in Part VII, Ammanford (1907) and still 
appeared in Part XII, Milford (1916), Mem. G.S.G.B. Jonrs (O.T.) 
also adopted Bala Series, divided into Lower and Upper, see for 
example, 1956. The geological evolution of Wales and the adja- 
cent regions, Q.J.G.S., 111, 326-7. 

The faunal characters of the Bala Series are given separately 
under Caradoc Series and Ashgill Series (see below). 


Caradoc Series (Formation, Group, Sandstone). 
Type-area : Caradoc, or Church Stretton, Hills, Shropshire. 
Murcuison (R.I.), 1835. On the Silurian System of Rocks, 
Lond. Edinb. Phil. Mag., (3), 7, 47, supplied Caradoc sandstones 
in place of the title Horderley and May Hill rocks, but a detailed 
description was deferred until 1839, The Silurian System..., 


London, 216-22, where the range of the Caradoc Sandstone was 
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_ given as extending from the Wrekin Quartzite (Cambrian) up 
to the Pentamerus Beds (Upper Llandovery); in the Onny River 
_ section the Purple Shales (Upper Llandovery) were also classified 
= within the Caradoc Sandstone; Murcuison was unaware of the 
ee amity which is developed below the Upper Llandovery 
strata. 

In 1852, in the advertisement to the second fascicule (p. iii) 
by Sepewick in Sepawick and McCoy (1851-55, op. cit.), the term 
Caradoc Group was employed for ‘Caradoc sandstone, limestone, 
and shale’, underlain by Bala Group, overlain by Wenlock Group. 
In the same year, SEpGwick (A.), 1852. On the classification and 
nomenclature of the Lower Palaeozoic rocks of England and 
Wales, Q.J.G.S., 8, footnote p. 149, announced that the ‘Caradoc 
sandstone of the well-known Horderley section contains nume- 
rous fossils of the Bala group, and none of the characteristic 
Wenlock species; while the so-called Caradoc sandstone of May 
Hill contains the Wenlock fossils in abundance, and none of the 
characteristic Cambrian types’. This line of separation between 
what are now known to be Ordovician and Silurian rocks was 
further argued by him in 1853, On a proposed separation of the 
so-called Caradoc Sandstone into two distinct Groups; viz. (1) May 
Hill Sandstone; (2) Caradoc Sandstone, Q.J.G.S., 9, 221, 228. The 
validity of SEpGwick’s stratigraphical reasoning was supported by 
the palaeontological work carried out by Satter (J.W.) and 
AVELINE (W.T.), 1854. On the ’ Caradoc Sandstone ‘ of Shropshire, 
ibid., 10, 62-75. 

Murcuison (R.I.), 1854. Siluria....., lst Ed., London, 78, wrote 
of the Caradoc Formation, which term was apparently still used 
synonymously with Caradoc sandstone in the original (1839) 
sense. SEDGWICK in SEDGWICK and McCoy (1855, op. cit., p. xx, 
Introduction) omitted Caradoc Group from his classification. 
SALTER (1864, op. cit., 8) restricted Caradoc Group to SEDGWICK’s 
Upper Bala Rocks and Murcnison’s Caradoc Rocks. However, 
Sepewick had already laid the foundations which justified the 
inclusion of the Caradoc Sandstone in the Ordovician rocks (see 
above). 

LapwortsH (C.), 1879b. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 3, table facing 455, used Caradoc 
for the Upper Division of the Ordovician System and tabulated 
it as equal to the Hirnant and Bala Series of North Wales, and 
the Caradoc Sandstone of Shropshire; it thus comprised the 
Caradoc Series and Ashgill Series as later defined. 

Marr (J.E.), 1905. Classification of the Sedimentary Rocks, 
Q.J.G.S., 61, 1xxxi, applied Caradocian to a time-division, and 
then mistakenly also used it in a stratigraphical sense. He now 
_ restricted the Caradoc Series to the rocks situated between the 
Llandeilo Series below, and the Upper Bala or Ashgill Series 
above, which accords with modern usage. 

In a vertical section of the Lower Palaeozoic rocks of the 
Caradoc-Wrekin country LapwortH (C.), 1916. Summ. Prog. 
G.S.G.B. for 1915, 38, tabulated the Caradoc Series as containing 
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all the strata from the Hoar Edge sandstone and conglomerate 
up to and including the Upper Trinucleus Beds. STUBBLEFIELD 
(C.J.) in Kircutn (F.L.), 1930. Sectional Reports. Palaeontological 
Department, ibid. for 1929, 1, 87-8, reported the presence of 
Nemagraptus gracilis in the Hoar Edge Grit (Costonian), and in 
a recent review of the Caradoc Sandstone of the type-area 
Dean (W.T.), 1958. The faunal succession in the Caradoc Series 
of south Shropshire, B.M. Geol. Bull., 3, (6), 191-231, the Caradoc 
Series is stated to range no higher than the zone of Dicrano- 
graptus clingani. 

The classification favoured by Erres (op. cit., 1922, 1925) 
which included the three zones of wilsoni, clingani, linearis in 
the ‘Caradocian’ has already been referred to (page 8), but 
because (i) the Llandeilo Series in the type-area is interleaved 
between the murchisoni and gracilis Zones, (ii) the Caradoc 
Series in the type-area includes representatives of the gracilis 
Zone at the base, and (iii) the Bala Series in the type-area has 
the Derfel Limestone as the basal member which also contains 
a gracilis fauna, then it follows that the evidence from all the 
type-areas is consistent in affirming that the Llandeilo Series 
contains only the teretiusculus Zone, and that the Caradoc Series 
commences with the gracilis Zone and extends upwards to in- 
clude the linearis Zone. The shelly fauna of the Caradoc Series 
is large and varied and recent lists have been prepared by DEAN 
(op. cit.). Some of the outstanding trilobites are Broeggerolithus, 
Costonia, Onnia, Reuscholithus, Salterolithus, and Smeathenia 
among the trinucleids, Chasmops, Flexicalymene, Parabasilicus, 
Phacopidina, Platylichas, Remopleurides. The brachiopods are 
common and typical genera are Cryptothyris, Dalmanella, Dinor- 
this, Harknessella, Heterorthis, Horderleyella, Kjaerina, Kjerul- 
fina, Nicolella, Onniella, Reuschella, Sowerbyella. 


Ashgill Series (Slates). 

Type-area: near Coniston, Lancashire. 

The Ash Gill Slates occurring above the Coniston Limestone 
were noted by SALTER (1873, op. cit., 72). Marr (1905, op. cit., 
Ixxxv) suggested that Ashgill be accepted for the topmost major 
division of the Ordovician System, because he had observed that 
there is an important faunal change above the Caradoc Series 
which justified the use of the term. He used Ashgillian by defi- 
nition for the time-division during which the Ashgill Series was 
deposited, but unfortunately it was not consistently applied 
because he not infrequently also used Ashgillian as a stratal 
division. A later classification was determined in the type-area, 
Marr (J.E.), 1916. The Ashgillian succession in the tract to the 
west of Coniston Lake, Q.J.G.S., 71, 193, and was threefold; 
Lower Ashgill (Phillipsinella Beds), Middle Ashgill (White Lime- 
stone, Ash, Phacops mucronatus Beds), Upper Ashgill (Ashgill 
Shales). The Calymene Beds q.v. upon which the Lower Ashgill 
of the above sequence rests, and which were thought to be of 
Caradoc age, are now relegated to the Ashgill Series, see Kinc ` 
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(W.B.R.) and Wittiams (A.), 1948. On the lower part of the Ash- 
gillian Series in the north of England, G.M., 85, 205. 

The complanatus and anceps Zones are generally placed in 
the Ashgill Series. ELLEs (G.L.), 1925. The characteristic assem- 
blages of the graptolite zones of the British Isles, G.M., 62, 342-3, 
held the opinion that the complanatus fauna is dwarfed and 
possibly pathological. The anceps Zone marks the ‘return to 
Dicellograpti of similar type, waning of Diplograpti’. The shelly 
faunas of Ashgill age, wherever they are found in South Wales, 
North Wales, Lake District or South Scotland, show a radical 
change from the underlying Caradoc Series, upon which the 
Ashgill Series rests with unconformity in several districts. The 
trilobites provide such genera as Tretaspis among the trinucleids, 
Cheirurus, Cybeloides, Cyclopyge, Cyphoniscus, Dalmanitina, 
Encrinurus, Flexicalymene quadrata, Diacalymene marginata, 
Illaenus, lichids, odontopleurids, Phillipsinella, Remopleurides, 
Sphaerocoryphe, Staurocephalus. Brachiopods do not show that 
richness in variety as characterizes the Caradoc but notable forms 
are Christiania tenuicincta, Glyptorthis, Sampo, Sowerbyella. 
Certain beds are rich in cystids. 


(b) Division into Lower, Middle and Upper Ordovician 


British geologists have not customarily divided the Ordo- 
vician System into three parts as has been the practice of 
geologists abroad, particularly of recent years. Nevertheless, 
Lapwortu (C.), 1879b. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 3.. table facing 455, used Lower, 
Middle and Upper Divisions corresponding respectively with the 
Arenig, Llandeilo and Caradoc as interpreted at that time. 
A perusal of LapwortnH’s correlation-table shows that Lower 
Ordovician, in his interpretation, is equivalent in modern 
nomenclature to the combined Arenig and Llanvirn Series, with 
a part of the Tremadoc Series included at the base; that Middle 
Ordovician equated with Llandeilo Series as defined in this 
fascicule on page 20; that Upper Ordovician included the com- 
bined Caradoc and Ashgill Series (= Bala Series). Later in the 
same publication, LapwortH (ibid., 1880, (5), 6, 197-9) disregarded 
a threefold classification and divided the Ordovician only into 
Lower and Upper. The Lower Ordovician now comprehended 
the bryonoides to murchisoni Zones and became equivalent to 
the combined Arenig and Lilanvirn Series, and presumably 
omitted any representative of the Tremadoc Series. The Upper 
Ordovician ranged from the gracilis to anceps Zones and still 
remained equivalent to the Caradoc and Ashgill Series, but there 
was found no place in this dual classification for those faunas 


. placed nowadays in the teretiusculus Zone or Llandeilo Series. 


Literature published in Britain after 1880 pays little or no 
regard to the division of the Ordovician System into Lower, 
Middle and Upper, and on the rare occasion when such titles were 
used they were not generally applied in a strict and established 
classificatory sense. 
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Outside Britain, attempts to clarify the position and to solve 
many of the inherent problems of the threefold classification of 
the Ordovician System are contained in recent publications, of 
which the following is a selection; STØRMER (L.), 1953. The 
Middle Ordovician of the Oslo Region, Norway. I. Introduction 
to Stratigraphy, Norsk. geol. Tidsskr., 31, 130. JaaNnusson (V.) 
and Srracuan (L), 1954. Correlation of the Scandinavian Middle 
Ordovician with the graptolite succession, Geol. Féren. Stockh. 
Férh., 76, 684-96. Dunsar (C.O.) et al., 1954. Correlation of the 
Ordovician formations of North America, Bull. geol. Soc. Amer., 
65, 249. THorsLUuND (P.), 1958, in Lexique Stratigraphique Inter- 
national, l, fasc. 2c (Sweden), 285-7, where the Swedish and 
British practices in Ordovician classification are correlated as 
shown in the following table, which has been slightly modified. 


SWEDEN GREAT BRITAIN 


Ashgill Series 


Upper Ordovician Pleurograptus linearis Zone 


Dicranograptus clingani Zone 
Climacograptus wilsoni Zone 


: ats Diplograptus multidens- 
Middle Ordovician Climacograptus peltifer Zone 
Nemagraptus gracilis Zone 
Llandeilo Series 


Caradoc Series 


Llanvirn Series 
Lower Ordovician | Arenig Series 
Tremadoc Series 


This correlation draws the boundary between the Lower and 
Middle Ordovician at the same level that Lapwortu chose more 
than eighty years ago, and at first he likewise included some 
part of the Tremadoc in the Lower Ordovician (see page 10). 
The correlation also differs from that of STØRMER (1953, op. cit., 
130) who selected the boundary between the Lower and Middle 
Ordovician at the base of the bifidus Zone, that is, at the base 
of the Llanvirn Series. 


(W. F. W.). 


ABER MAWR BEDS ......... Ordovician: Llanvirn Series 


Type-locality: Aber Mawr, north-west side of Ramsey 
Island, Pembrokeshire. 


PRINGLE (J.), 1930. The geology of Ramsey Island (Pembroke- 
shire), P.G.A., 41, 16, described the beds as apparently resting 
conformably on shales of the hirundo Zone and consisting of 
pale-weathering, dark ashes with thin partings of shale yielding 
Didymograptus bifidus. 

(W.F. W.). 


+ ABERBACH QUARTZITE GROUP 
Ordovician: Arenig Series 


Name used by Cox (A.H.) and Jones (O.T.), 1913. The 
geology of the district between Abereiddy and Pencaer, Pem- 
brokeshire, B.A.A.S. Rep. (Birmingham), 485, for quartzites 
with thin dark shales which are ‘probably equivalent to the 
quartzites of Trwyn Llwyd and possibly of Pwll Strodyr’. 

Aberbach Quartzites were described as saccharoidal and 
containing interbedded flags and sandy shales; thickness at least 
200 feet but base not seen. Pass upwards into Porth Duggan 
Shales. See Cox (A.H.), 1930. Preliminary note on the geological 
structure of Pen Caer and Strumble Head, Pembrokeshire, 
P.G.A., 41, 281. 

(W.F. W.). 


ABERCASTLE BEDS .......... Ordovician: Arenig Series 


Type-locality : quarry, west side of valley at the head of 
Abercastle Harbour. 


Name first introduced by Cox (A.H.) and Jonss (O.T.), 1913. 
The geology of the district between Abereiddy and Pencaer, 
Pembrokeshire, B.A.A.S. Rep. (Birmingham), 484, for sandy 
mudstones with ‘Ogygia’ selwyni. 

Cox (A.H.), 1916. The geology of the district between Aber- 
eiddy and Abercastle (Pembrokeshire), Q.J.G.S., 71, 283, de- 
scribed the beds as a ‘series of hard, sandy, grey-blue mud- 
stones, with numerous irregular streaks and patches of darker 
blue material, which is more argillaceous in character’. Charac- 
teristic fossil is ‘Ogygia’ selwyni. Whereas the Porth Gain Beds 
_in their main outcrop are faulted against Lingula Flags, around 
Abercastle the Abercastle Beds ‘are succeeded by various strata 
which correspond lithologically almost exactly with the Porth 
Gain Beds’. 

On Ramsey Island, Princre (J.), 1930. The geology of 
Ramsey Island (Pembrokeshire), P.G.A., 41, 9, has shown that 


28 
(Abercastle Beds, continued) 


the Neseuretus Beds q.v. can be divided, as on the mainland, 
into the Abercastle Beds below and the Porth Gain Beds above; 
the Abercastle Beds are characterized by a few orthids and an 
abundance of trilobites, particularly ‘Ogygia’ selwyni and spe- 
cies of Neseuretus. Hicks (H.) and Satter (J.W.), 1867. Second 
report on the ‘Menevian Group’ and other Formations at 
St. David’s, Pembrokeshire, B.A.A.S. Rep. (Nottingham), 182, gave 
a Tremadoc age because ‘lying as they do upon the true Lingula- 
flag and under the Arenig or Skiddaw slate, they can hardly be 
anything but Tremadoc beds’. Later, H1cxs (H.), 1869. Notes on 
the Arenig rocks in the neighbourhood of St. David’s, P. Liver- 
pool G.S., 1, 10th Session, 72, argued for a correlation with the 
Lower Arenig, but reverted to his previous opinion and classified 
the rocks with the Tremadoc Series, see Hicks (H.), 1872. On the 
Tremadoc rocks in the neighbourhood of St. David’s, South 
Wales and their fossil contents, Q.J.G.S., 29, 39 et seqq. PRINGLE 
(J.), 1911. Note on the ‘Lower Tremadoc’ rocks of St. David’s, 
Pembrokeshire, G.M., (5), 8, 556-9, clearly demonstrated that 
they must be included in the Arenig Series. 

The Arenig Series has been proved to rest unconformably 
upon the Upper Cambrian at the north-east end of Ramsey 
Island, see PRINGLE (J.) in Cox (A.H.) et al., 1930. The St. David’s 
District, P.G.A., 41, 422-3, plate 30 A. The corresponding uncon- 
formity on the mainland has been described by Jones (O.T.), 1940. 
Some Lower Palaeozoic contacts in Pembrokeshire, G.M., 77, 
407-8, between Porth Gain type of Arenig rocks and the Upper 
Cambrian at Trwyn-Hwrddyn on the north side of Whitesand 
Bay, St. David's. 

Abercastle Beds have also been recognized from Cerig 
Gwynion, Pen Caer, by Cox (A.H.), 1930. Preliminary note on 
the geological structure of Pen Caer and Strumble Head, Pem- 
brokeshire, P.G.A., 41, 281. 


(W. F. W.). 


ABERCORRIS GOUP .......... Ordovician: Ashgill Series 

Type-locality : Abercorris, north of Corris, Merioneth. 

Pucu (W.J.), 1923. The geology of the district around Corris 
and Aberllefenni (Merionethshire), Q.J.G.S., 79, 512, 520-5, Lit., 
Map. Overlain by the Cwmere Group (Llandovery), underlain 
by the Abercwmeiddaw Group. Made up of three subdivisions, 


ias Vein, Narrow Vein and Garnedd-wen Beds, in ascending 
order. 


(W.T. D.). 


ABERCWMEIDDAW GROUP ... Ordovician: Ashgill Series 


; Type-locality : Abercwmeiddaw Quarry, near Corris, Me- 
rioneth. 


Pucu (W.J.), 1923. The geology of the district around Corris À 
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and Aberllefenni (Merionethshire), Q.J.G.S., 79, 512, 519, Lit., 


A Map: Known also as the Broad Vein. Overlain by the Abercorris 


Group, underlain by the Hengae Group. Thickly-bedded, mottled, 
grey-blue mudstones, passing locally into well-cleaved slates. 
Thickness about 1500 feet. Only shelly fossils have been found, 
including Christiania tenuicincta, Sowerbyella, Cyclopyge spp., 
Harpes and trinucleids. The assemblage resembles that of the 
Dionide Beds of the Girvan district. See also Pucm (W.J.), 1929. 
The geology of the district between Llanymawddwy and 
Llanuwchllyn (Merioneth), @.J.G.S., 85, 242 et seqq. 


(W. T. D.). 


ABERFOYLE LIMESTONE. 
See : Upper Series. 


ACID ANDESITES 
Ordovician : Llanvirn and ? Llandeilo Series 

Type-area: Ambleside, English Lake District. 

HarrTtLEY (J.J.), 1925. The Succession and Structure of the 
Borrowdale Volcanic Series in the area lying between the lakes 
of Grasmere, Windermere and Coniston, P.G.A., 36, 210, 220, 
correlated the term with Upper Andesites q.v. of GREEN. Thick- 
ness 500 ft. at the maximum but appear to thin to the north-east 
and also to the south-west of the Ambleside area, and die out in 


places. 
(W. F. W.). 


ACID GROUP (Series), LOWER. 
See : Mynydd-y-Gader Group. 


ACID (VOLCANIC) GROUP, UPPER. 
See: Craig-y-llam Group. 


+ACTON CALCAREOUS BEDS . Ordovician: Caradoc Series 

Type-area : Caradoc-Wrekin district, Shropshire. 

Superseded by Acton Scott Limestone. 

Lapwortu (C.), 1916. Summ. Prog. G.S.G.B. for 1915, 38. The 
beds correspond to what Pocock (R.W.) and WuitrHeap (T.H.), 
1948. British Regional Geology : The Welsh Borderland, 2nd Ed., 
- 51, call the Acton Scott Limestone. This is stated to consist of 
- shales in which calcareous nodules are developed, corals and 
other fossils being common. Overlain by the Upper Trinucleus 


Beds; underlain by the Lower Trinucleus Shales. 
(W. T. D.). 


ACTONSGROUP aes nesa one Ordovician : Caradoc Series 
Type-area: Caradoc-Wrekin district, Shropshire. 
LapwortH (C.), 1916. Summ. Prog. G.S.G.B. for 1915, 38. 
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Overlain unconformably by Upper Llandovery; underlain by the 
Longville Group. Consists of the Acton Calcareous Beds and the 
Upper Trinucleus Shales, in ascending order. For recent discussion 
see Drean (W.T.), 1958. The faunal succession in the Caradoc 
Series of south Shropshire, B.M. Geol. Bull., 3, (6), 217. 


(W. T. D.). 


ACTON SCOTT BEDS ........ Ordovician : Caradoc Series 
Type-locality : Acton Scott, Shropshire. 


LaPpwortu (C.) and Watts (W.W.), 1894. The geology of south 
Shropshire, P.G.A., 13, 316, 320. Underlain by the Cheney Long- 
ville Flags, overlain by the Trinucleus or Onny Shales. In the 
past the beds have been described as dark-grey shales with 
concretionary limestone bands containing Platylichas, Nicolella 
and corals, and have been equated by Bancrort with his Acto- 
nian Stage and the lower two-thirds of the Onnian Stage (Ban- 
CROFT (B.B.), 1933. Correlation Tables of the Stages Costonian- 
Onnian in England and Wales, published by the author, Blakeney, 
Glos.). More recently their fauna has been reviewed, and it has 
been suggested that the Acton Scott Beds in their restricted sense 
are equivalent to only part of the Actonian Stage, Dean (W.T.), 
1958. The faunal succession in the Caradoc Series of south 
Shropshire, B.M. Geol. Bull., 3, (6), 211. 

(W. T. D.). 


ACTON SCOTT GROUP ...... Ordovician : Caradoc Series 
Type-locality : River Onny valley, Shropshire. 


Superseded by Acton Group. 

Copsotp (E.S.), 1900. The Geology of the Church Stretton 
District, in Church Stretton, 1, Shrewsbury, 47. Overlain by Tri- 
nucleus Shales, underlain by the (Cheney) Longville Flags. 
Calcareous, grey, fossiliferous shales. The name has been used 
in recent years by Pocock (R.W.) and Wuireneap (T.H.), 1948, 
British Regional Geology: The Welsh Borderland, 2nd Ed., 51, 
apparently as a synonym of Lapwortn’s Acton Group. 


(W. T. Diy. 


ACTON SCOTT LIMESTONE .. Ordovician: Caradoc Series 
Type-locality : Acton Scott, Shropshire. 


Pocock (R.W.) and WurreHeap (T.H.), 1948. British Regional 
Geology : The Welsh Borderland, 2nd Ed., 51, used the term for 
the lower part of the Acton Scott Group. Overlain by the Upper 
Trinucleus Shales, underlain by the Longville Group. Made up 
of shales in which calcareous nodules are developed, and in 
which corals, as well as other fossils, are common. 


(WrTvD; 


bib i pi 
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ACTONIAN STAGE .......... Ordovician : Caradoc Series 


Type-locality : River Onny valley, Shropshire. 

Listed by Bancrort (B.B.), 1929. Some new species of Cryp- 
tolithus (s.l.), from the Upper Ordovician, M.P. Manch. L.P.S., 
73, 67-98, but not defined by him until 1945, The brachiopod 
zonal indices of the stages Costonian to Onnian in Britain, 
J. Paleont., 19, 181-252. Base marked by disappearance of 
Kjerulfina and Tentaculites anglicus, and the appearance of a 
large species of Onniella and Colpomya. Calcareous mudstones 
and thin limestones, 250 feet thick. Fauna includes Onniella 
grandis, Reuschella bilobata, Nicolella actoniae, Sowerbyella, 
Colpomya, Modiolopsis, Oxydiscus, Remopleurides, Platylichas, 
Ampyx, Chasmops. Overlain by Onnian Stage; underlain by 
Marshbrookian Stage. 

For recent account see Drean (W.T.), 1958. The faunal 
succession in the Caradoc Series of south Shropshire, B.M. Geol. 
Bull., 3, (6), 210, 223. 

Distribution : Known definitely from Shropshire and West- 
morland; other occurrences less certain. 

(W. T. D.). 


AFON DDWYRYD SHALES ... Ordovician: Caradoc Series 


Type-locality : Afon Ddwyryd, near Pwllheli, Carnarvon- 
shire. 

Marrey (C.A.), 1938. The geology of the country around 
Pwllheli, Llanbedrog and Madryn, south-west Carnarvonshire, 
Q.J.G.S., 94, 592-3. Black mudstones and shales containing grap- 
tolites which suggest that they belong to about the base of the 
clingani Zone. Overlain by Crugan Mudstones (Ashgill), under- 
lain by a volcanic series. 

(W. T. D.). 


AIRY’S BRIDGE GROUP 
Ordovician : Llanvirn and ? Llandeilo Series 


OLIVER (R.L.), 1954. Welded tuffs in the Borrowdale Volcanic 
Series, English Lake District, with a note on similar rocks in 
Wales, G.M., 91, 474, new name for Marr’s Sty Head Garneti- 
ferous Group. Recognized an upward succession of welded dacitic 
tuff, flows and welded tuff of rhyodacitic-dacitic composition, 
coarse tuff, and rhyolitic and rhyodacitic flows. Thickness 2850 ft. 
See also OLIVER (R.L.), 1954. Note on the succession in the region 
around the head of Borrowdale, Cumberland, P.G.A., 65, 408. 

(W.F. W.). 


+. t+ ALDRESS GROUP .......... Ordovician : Caradoc Series 


LapwortH (C.), 1887. The Ordovician rocks of Shropshire, 
B.A.A.S. Rep. for 1886, Birmingham Meeting, 662. Name includes 
Spy Wood Grit and Aldress Shales qq.v. Synonymous with Spy 
Wood Group. 

(W. F. W.). 
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ALDRESS SHALES ........... Ordovician : Caradoc Series 
Type-locality : Aldress Dingle, west Shropshire. 


LapwortH (C.), 1887. The Ordovician rocks of Shropshire, 
B.A.A.S. Rep. for 1886, Birmingham Meeting, 662, where only 
name was mentioned. 

For short description see Wuirrarp (W.F.), 1931. The geo- 
logy of the Ordovician and Valentian rocks of the Shelve Country, 
Shropshire, P.G.A., 42, 333. Grey, soft shales with occasional 
bands of tuffaceous material. Thickness about 1000 ft. Lithologic- 
ally grades downwards into the Spy Wood Grit, and succeeded 
by Hagley Volcanic Group. Characteristic fossils: Sowerbyella 
sericea soudleyensis, Ampyxina wothertonensis, Broeggerolithus 
broeggeri, Dionide euglypta quadrata, Reacalymene limba, Salt- 
erolithus caractaci, Cryptograptus tricornis, Dictyonema fluitans, 
Diplograptus multidens, Lasiograptus cf. costatus, Orthograptus 
cf. truncatus. Correlated with the zone of Diplograptus multidens. 
Outcrop restricted to the Shelve Inlier. 

(W.F.W.). 


ALLT-DDU MUDSTONES ..... Ordovician : Caradoc Series 
Type-locality : Allt-Ddu, east of Lake Bala, Merioneth. 


Eres (G.L.), 1922. The Bala country : its structure and rock- 
succession, Q.J.G.S., 78, 137, 139. Dark blue-grey, cleaved mud- 
stones, with a good shelly fauna including Heterorthis, Dinorthis, 
‘ Asaphus’, calymenids and trinucleids. Equivalent to the earlier- 
named Heterorthis alternata Beds. Overlain by the Pont-y-Ceu- 
nant Ash, underlain by the Frondderw Ash. 

Correlated with part of the Soudleyan Stage by BANCROFT 
(B.B.), 1933. Correlation Tables of the Stages Costonian-Onnian 
in England and Wales, published by the author, Blakeney, Glos. 


(W.T. D.). 


ALLT FAWR GROUP ........ Ordovician : Caradoc Series 
Type-locality : Allt Fawr, near Pwllheli, Carnarvonshire. 


Matiey (C.A.), 1938. The geology of the country around 
Pwllheli, Llanbedrog and Madryn, south-west Carnarvonshire, 
Q.J.G.S., 94, 573. Made up of lavas and keratophyric tuffs. Over- 
lain by Pwllheli Mudstones, underlain by Derlwyn Mudstones. 
They pass laterally into grits and mudstones, and fossiliferous 
bands enable them to be correlated with the Upper Horderley 
Sandstone of Shropshire. 


(W. T. D.). 


ALLT-TAIR-FFYNNON BEDS .. Ordovician: Caradoc Series 


Type-locality : Allt-tair-ffynnon Hill, south-east of Llan- 
rhaiadr, Montgomeryshire. 


WEDD (C.B.) et al., 1929. Oswestry, Mem. G.S.G.B., 40, 42, . 
50-9, Lit. Proposed as a local name to include all the strata of 
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_ Caradoc age lying above the Cwm-clwyd Ash and below the 
Pen-y-garnedd Beds. Succession includes the Teirw Beds, Craig- 

_y-Pandy Ash and Pen-y-graig Ash qq.v. 

3 (W. T. D.). 


. ALTERNATA LIMESTONE .... Ordovician: Caradoc Series 
Type-area : Caradoc-Wrekin district, Shropshire. 
LapwortH (C.), 1916. Summ. Prog. G.S.G.B. for 1915, 38. 
The Alternata Limestone was taken by Lapwortu as the top- 
most bed of his Chatwall Group, overlain by the Chelmick Flags 
and Shales, and underlain by the Upper Chatwall Sandstone. In 
the later work of Bancrort (B.B.), 1933. Correlation Tables of 
the Stages Costonian-Onnian in England and Wales, published 
_ by the author, Blakeney, Glos., it forms the lowest horizon within 
the Upper Longvillian Substage, and is synonymous with the 
zone of Kjaerina bipartita. Fauna includes Heterorthis alternata, 
Kjaerina bipartita, Phacopidina apiculata, Broeggerolithus longi- 
_ ceps, Brongniartella bisulcata, Howellites sp., Sowerbyella sericea. 
For further details and faunal list see Dean (W.T.), 1958. The 
faunal succession in the Caradoc Series of south Shropshire, 
B.M. Geol. Bull., 3, (6), 207, 221. 
(W. T. D.). 


_ AMNODD BEDS. 
See : Shumardia Shales. 


ANDESITES (of Grey Knotts) 
Ordovician: Llanvirn and ? Llandeilo Series 


OuiveR (R.L.), 1954. Note on the succession in the region 
around the head of Borrowdale, Cumberland, P.G.A., 65, 407. 
Considered to be equivalent to the Mosedale Andesites of HART- 
LEY and the Lower Borrowdale Andesites of GREEN, qq.v. 


(W.F.W.). 


d ANDESITIC GROUP. 
See: Shap Andesites. 


` F ANDESITIC VOLCANIC ROCKS (of Tremadoc) 
Ordovician : Caradoc Series 
A collective name adopted by Fearnswes (W.G.), 1910. The 
_ Tremadoc Slates and associated rocks of south-east Carnarvon- 
shire, Q.J.G.S., 66, 173, Map, for four main outcrops of andesitic 
rocks which include lava-flows, tuffs and agglomerates. 


(W.F.W.). 


ANGLE TARN ANDESITES 
Ordovician: Llanvirn and ? Llandeilo Series 


Mosetey (F.), 1959. The Succession and Structure of the 


(Angle Tarn Andesites, continued) 


Borrowdale Volcanic rocks south-east of Ullswater, P.GS., No. 
1573, 6; possibly to be correlated with the Wrengill Andesites. 


(W.F.W.). 


APPLETHWAITE BEDS (Group, Series) $ 
Ordovician : Caradoc Series 


Type-locality : Applethwaite Common, near Kentmere, West- 
morland. 


Marr (J.E.), 1892. The Coniston Limestone Series, G.M., (3), 
9, 97, 100-1, 108-9, Lit. The topmost subdivision of the Sleddale 
Group, overlain by Staurocephalus Limestone, underlain by con- 
glomerate. Ashy, calcareous shales with nodular limestone bands, 
the total thickness being about 100 feet. The strata are referred 
to by Marr as Applethwaite Group, Beds or Series, apparently 
without any difference in meaning. Fauna includes Acidaspis, 
‘Cybele’, Illaenus, Chasmops, and various brachiopods including 
orthids. 

(W. T. D.). 


APPLETHWAITE LIMESTONE Ordovician: Caradoc Series 


Type-locality : Applethwaite Common, near Kentmere, West- 
morland. 


Marr (J.E.), 1892. The Coniston Limestone Series, G.M., (3), 
9, table opposite 97, 100, 102-3. Used by Marr without precise 
definition, though apparently for the upper portion of the Appleth- 
waite Beds, as he says of these ‘the highest beds of this series 
consist here of fairly pure limestones’. His table suggests that 
the term is synonymous with Applethwaite Beds, to be correlated 
with the upper part of the Dufton Shales, but this is not specific- 
ally stated in the text. 


(W. T. D.). 


ARCTUS BEDS oo. teenuste Ordovician : Caradoc Series 

Type-area :Haverfordwest district, Pembrokeshire. 

Srrawan (A.) et al., 1914. South Wales Coalfield, XI, Haver- | 
fordwest, Mem. G.S.G.B., 40 et seqq., Lit. Lowest subdivision of 
the Mydrim Shales, overlain by Mesograptus Beds, underlain by 
the Mydrim Limestone. Dark-grey pyritous shales and flags, 


about 200 feet thick. Fauna includes Amplexograptus arctus, A. 
perexcavatus, and Dicranograptus nicholsoni. 


See also Canrritt (T.C.) et al., 1916. South Wales Coalfield, 
XII, Milford, Mem. G.S.G.B., 46. 


(W.T. D.). 


ARDMILLAN (Graptolitic) SERIES 
Ordovician : Ashgill Series 
Type-locality : near Girvan, Ayrshire. 
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Lapwortn (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 584, 629, 661-2, Lit., Map. Composed of the 
Ardwell Group, Whitehouse Group, Barren Flagstones and the 
Drummuck Group qq.v., the total thickness being about 2500 ft. 
Overlain by the Newlands Series, underlain by the Barr Series. 
Lapwortu also referred to the beds as the Ardmillan Graptolitic 
Series and the Graptolitic Flagstone Series of Ardmillan and Pen- 
whapple. 

(W. T.D.). 


ARDWELL BEDS, MIDDLE ... Ordovician: Caradoc Series 


Type-locality : coast-section near Ardwell, south-west of 
Girvan, Ayrshire. 

LapwortH (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 594-6, 661, Lit., Map. Subdivision of the 
Ardwell Group, overlain by the Cascade Beds, underlain by the 
Knockgerran Shales. Dark-grey flags with shale bands. Fossils 
include Dicranograptus ramosus and Diplograptus rugosus. 


(W. T. D.). 


ARDWELL GROUP (Beds, Greywackes, Flags) 
Ordovician : Caradoc Series 


Type-locality : near Ardwell Farm, south-west of Girvan, 
Ayrshire. 


LapwortH (C.), 1882. The Girvan succession. Part I. Strati- 
graphy,Q.J.G.S., 38, 585, 587, 594-6, 661, Lit., Map, showed that 
the strata included grits, flagstones and graptolitic shales. Thick- 
ness 1200 ft. The lowest subdivision of the Ardmillan Series, over- 
lain by the Whitehouse Group and underlain by the Balclatchie 
Beds. Divided into Knockgerran Shales, Middle Ardwell Beds 
and Cascade grits and shales qq. v. 

Referred to as the Ardwell Greywackes or Group by HENDER- 
son (S.M.K.), 1935. Ordovician submarine disturbances in the 
Girvan District, T.R.S.E., 58, 488. An unconformity at the base 
of the Ardwell Beds was established in the Girvan area. Inter- 
formational folding and brecciation, and graded bedding accomp- 
anied by current bedding, were ascribed to submarine earth- 
quakes. 

Wiuuims (A.), 1959. A structural history of the Girvan 
District, S.W. Ayrshire, T.R.S.E., 63, 631, has described the com- 
plex folding in the Ardwell Flags. 

(W.F.W.). 


_ARENACEOUS BEDST ii Ordovician : Tremadoc Series 


Name first listed by Burman (O.M.B.) and STUBBLEFIELD 
(C.J.), 1925. Notes on the Shineton Shales, P.G.A., 36, 376, but 
for more complete description see STUBBLEFIELD (C.J.) and BULMAN 
(O.M.B.), 1927. The Shineton Shales of the Wrekin District : with 
notes on their development in other parts of Shropshire and Here- 
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fordshire, Q.J.G.S., 83, 114. Fine-grained, micaceous, blue-grey 
sandstones interbedded with shale. Fauna restricted and consists 
mainly of Acrotreta sabrinae and Lingulella nicholsoni. Cor- 
related with part of the Apatokephalus serratus Zone of Scand- 
inavia, table facing p. 118, Map. 

(W.F.W.). 


ARENIG GRIT. 
See: Basal Grit, or Garth Grit, or Parwyd Grit. 


+ ARENIG (of Hicks), LOWER .. Ordovician: Arenig Series 


Hicks (H.), 1875. On the succession of the ancient rocks in 
the vicinity of St. David’s, Pembrokeshire, with special reference 
to those of the Arenig and Llandeilo Groups, and their fossil 
contents, @.J.G.S., 31, 172. Fine-grained black slates, approximate- 
ly 1000 feet thick, which were stated conformably to succeed the 
Tremadoc Beds of western Pembrokeshire, which are nowadays 
included in the Arenig Series. The Lower Arenig yielded grapto- 
lites associated with trinucleids and ogygids; belongs to the 
Tetragraptus Beds q.v. of later classifications and appertains to 
the extensus Zone. 


(W. F. W.). 


+ ARENIG (of Hicks), MIDDLE .. Ordovician: Arenig Series 


Hicks (H.), 1875. On the succession of the ancient rocks in 
the vicinity of St. David’s, Pembrokeshire, with special reference 
to those of the Arenig and Llandeilo Groups, and their fossil 
contents, Q.J.G.S., 31, 172, fauna. Slates and flags with thin sand- 
stones, about 1500 feet thick, which provide a fauna elsewhere 
characteristic of the extensus Zone of the Lower Arenig Series. 

Hicks (H.), 1881. The classification of the Eozoic and Lower 
Palaeozoic rocks of the British Isles, Pop. Science Rev., n.s., 5, 
308-9, renamed Middle Arenig of 1875 as Upper Arenig q.v. 


(W. F. W.). 


+ ARENIG (of Hicks), UPPER .. Ordovician: Llanvirn Series 


Hicks (H.), 1875. On the succession of the ancient rocks in 
the vicinity of St. David’s, Pembrokeshire, with special reference 
to those of the Arenig and Llandeilo Groups, and their fossil 
contents, Q.J.G.S., 31, 177, fauna. Dark slates and shales, nearly 
1500 feet thick, mainly with trilobites and graptolites typical of 
the bifidus Zone of Lower Llanvirn age. 

Hicks (H.), 1881. The classification of the Eozoic and Lower 
Palaeozoic rocks of the British Isles, Pop. Science Rev., n.s., 5, 
308-9, tranferred the Upper Arenig to the newly-created Llan- 
virn Series; the Middle Arenig (1875) was now labelled Upper 


Arenig. 
(W. F. W.). 
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TARENIG (of Lapworth), LOWER. Ordovician: Arenig Series 


LapwortH (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 5, 275-9, approved Hicxs’s Lower 
Arenig subdivision (which excluded Hicxs’s so-called Tremadoc 
rocks of St. David’s area which are now known to be of Arenig 
age) and yet LapwortH (1879, op. cit., (5), 3, table facing 455) 
drew the base of the Arenig Series between the Upper and Lower 
Tremadoc. At this time it is evident that Arenig faunas, both 
graptolitic and shelly, were most inadequately understood and 
many inconsistencies arose regarding stratigraphical succession 
and correlation. 

In his vertical section of the Lower Palaeozoic rocks of the 
Shelve-Chirbury country (Shropshire), LapwortH (C.), 1916. 
Summ. Prog. G.S.G.B., 37, equated the Mytton Group with the 
Lower Arenig which thus comprised the extensus and hirundo 
Zones. On this interpretation the Lower Arenig of Lapwortu is 
the same as the whole of the Arenig Series as understood to-day. 


(W. F. W.). 


+ ARENIG (of Lapworth), MIDDLE 
Ordovician: Arenig or Llanvirn Series 


According to Lapworts (C.), 1880. On the geological distri- 
bution of the Rhabdophora, A.M.N.H., (5), 5, 277, it is in the 
Middle Arenig that ‘Clonograptus and Dichograptus appear to 
have died out, and the prevalent complex genus in these beds 
is the four-armed Tetragraptus’. The term Middle Arenig beds 
can be interpreted as applying to the extensus and hirundo Zones 
and is equivalent to Arenig Series of modern terminology. LAP- 
WoRTH (C.), 1916. Summ. Prog. G.S.G.B., 37, modified his mean- 
ing of Middle Arenig because he correlated it with the Hope 
Group of Shropshire which was known at that time to belong 
to the lower part of the bifidus Zone of the Lower Llanvirn 
Series. 


(W. F. W.). 


+ ARENIG (of Lapworth), UPPER 
Ordovician: Llanvirn Series 


LapwortuH (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 5, 279, obviously considered the 
Upper Arenig was marked by an abundance of Didymograptus 
particularly of Didymograptus bifidus. The Upper Arenig of Hicks 
and of Lapwortu is to be correlated with the bifidus Zone of 
the Lower Llanvirn Series. In 1916, Lapwortu, Summ. Prog. 
G.S.G.B., restricted the Upper Arenig Series to only the upper 
. part of the bifidus Zone because the Upper Arenig was correlated 
with the Stapeley Group of Shropshire. 

(W. F. W.). 
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+ ARENIG OR SHELVE SERIES. 
See: Arenig or Stiperstones Group; also see: Shelve Series. 


+ ARENIG OR SKIDDAW GROUP \ 
Ordovician: Arenig and Llanvirn Series 


Term used by Sepcwick (A.) in SaLTER (J.W.), 1873. A cata- 
logue of the collection of Cambrian and Silurian fossils contained 
in the Geological Museum of the University of Cambridge, Cam- 
bridge, xxxvi. See account of the Arenig Series in the present 
fascicule, page 17. 

(W. F. W.). 


t ARENIG OR STIPERSTONES GROUP 
Ordovician : Arenig and Llanvirn Series 


Term introduced by LYELL (C.), 1871. The Students’ Elements 
of Geology, 1st Ed., London. Probably stratigraphically equi- 
valent to the Arenig or Shelve Series of LapwortH (C.) and 
Warts (W.W.), 1894. The geology of south Shropshire, P.G.A., 


13, 316-7. 
(W. F. W.). 


ARENIG SERIES (Beds, Formation, Group). 
See: Arenig Series, page 17. 


ARENIG SHALES (of Dolgelly) .. Ordovician: Arenig Series 


Term employed by Cox (A.H.) and We tts (A.K.), 1927. The 
geology of the Dolgelley district, Merionethshire, Q.J.G.S., 38, 
281, Map, for dark-coloured, rusty-weathering shales which 
overlie the Calymene Ashes. At Llyn Wylfa, south-west of Pen- 
maenpool, they have yielded a fauna of the zone of Didymo- 
graptus hirundo, and at Moel Offrwm, west of Bont Newydd, 
they contain a thin band of pisolitic iron ore. 

(W. F. W.). 


ASAPHELLUS FLAGS ...... Ordovician : Tremadoc Series 


Type-locality : quarry west of Nant Rhosddu bridge, Tai- 
Herion, near Arenig Fawr, Merioneth. 


FEARNSIDES (W.G.), 1905. On the geology of Arenig Fawr and 
Moel Llyfnant, Q.J.G.S., 61, 615. Hard, massive, bluish, calcareous 
flags with numerous worm tracks and ripple marks; large Asa- 
phellus homfrayi typical and other fossils include Agnostus cal- 
vus and A. sidenbladhi. Correlated with the Brachiopod Beds of 
Shropshire, see STUBBLEFIELD (C.J.) and Burman (O.M.B.), 1927. 
The Shineton Shales of the Wrekin District : with notes on their 
development in other parts of Shropshire and Herefordshire, 
Q.J.G.S., 83, table facing 118. Synonymous with Tai-Herion 


Flags. 
(W. F. W.). 
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ASAPHELLUS FLAGS AND SHALES 
Ordovician: Tremadoc Series 


Cox (A.H.) and Wetts (A.K.), 1920. The Lower Palaeozoic 
rocks of the Arthog-Dolgelley District (Merionethshire), Q.J.G.S., 
76, 263. Bluish-grey flaggy beds, sometimes highly micaceous, 
with occasional cone-in-cone ironstone nodules. Numerous fossils 
from thinly-bedded micaceous flags and shales were obtained 
from the upper part of the subdivision near north-western end 
of Llyn Wylfa; include Agnostus calvus, Asaphellus homfrayi, 
Orometopus praenuntius. The subdivision appears to include 
more than the Asaphellus (Tai-Herion) Flags of Arenig and its 
upper portion may equate with some part of the overlying Shu- 
mardia Shales. 

(W. F. W.). 


ASAPHUS ASH ............. Ordovician: Llandeilo Series 


STRAHAN (A.) et al., 1909. South Wales Coalfield, X, Carmar- 
then, Mem. G.S.G.B., 39-40, stated that the ‘ashes and agglomer- 
ates which constitute the Asaphus Ash everywhere succeed the 
D. murchisoni shales, and are usually followed by a thin series 
of Llandilo flags’. Characterized by Basilicus tyrannus. 

See also PRINGLE (J.) and GrorGcE (T.N.), 1948. British Reg- 
ional Geology : South Wales, 2nd Ed., 26-8, where a thickness of 
about 70 feet is given. 

(W. F. W.). 


t ASAPHUS TYRANNUS BEDS 
Ordovician: Llandeilo Series 


Name used by Evans (D.C.), 1906. The Ordovician rocks of 
western Caermarthenshire, Q.J.G.S., 62, 624-6, for black lime- 
stones, calcareous black shales, ashes and ashy shales which 
provide large shelly faunas and which can be equated with the 
Llandeilo Series. 


(W. F. W.). 
ASHGILL SERIES (Slates). 
See: Ashgill Series, page 24. 
ASHGILL SHALES ............ Ordovician: Ashgill Series 


Type-locality : Ash Gill, near Coniston, Lancashire. 


Satter (J.W.), 1873. A Catalogue of the collection of 
Cambrian and Silurian fossils contained in the Geological Museum 


. of the University of Cambridge, Cambridge, 72. SALTER is gener- 


ally accepted as the author of the term although in fact he refer- 
red to the strata as Ashgill Slates or Ashgill Beds, underlain by 
the Coniston Limestone. The term is now restricted to the top- 
most subdivision of the Ashgill Series in the type-district, com- 
prising blue mudstones 50 feet thick, underlain by the Phacops 


(Ashgill Shales, continued) 


mucronatus Beds. See Marr (J.E.), 1916. The Ashgillian succes- 
sion to the west of Coniston Lake, Q.J.G.S., 71, 193, Lit. 


(W. T. D.). 


+ ASHY SERIES ............. Ordovician: Llanvirn Series 
Superseded by part of Mynydd-y-Gader Group q.v. 
Lake (P.), and Reynoups (S.H.), 1912. The geology of My- 


nydd-y-Gader, Dolgelly, Q.J.G.S., 68, 347-8. 
decade (W.F.W.). 


AUGITE ANDESITES . 
Ordovician: Llanvirn and ? Llandeilo Series 

Type-area: Ambleside, English Lake District. 

HartiEy (J.J.), 1925. The Succession and Structure of the 
Borrowdale Volcanic Series as developed in the area lying bet- 
ween the lakes of Grasmere, Windermere and Coniston, P.G.A., 
36, 207, 221, used Augite Andesites in place of Wrengill Andesites 
q.v.; 300-600 ft. thick, ‘thickest in the east and thinnest in the 


west’. 
(W.F.W.). 


B 


+ BALA ASH BED, LOWER ... Ordovician: Caradoc Series 

Superseded by Cwm-clwyd Ash. 

Jukes (J.B.) in Ramsay (A.C.), 1881. The geology of North 
Wales, Mem. G.S.G.B., 3, 2nd Ed., 299. Few details of the neigh- 
bouring strata were given by JuKEs, but the bed was stated to 
consist of up to 200 feet of greenstone and greenstone ash, and 
various localities were listed. For a recent account, see WEDD 
(C.B.) et al., 1929. Oswestry, Mem. G.S.G.B., 40, 48-50. 


(WERD): 


T BALA ASH BED, UPPER .... Ordovician: Caradoc Series 
Superseded by Craig-y-Pandy Ash. 


Juges (J.B.) in Ramsay (A.C.), 1881. The geology of North 
Wales, Mem. G.S.G.B., 3, 2nd Ed., 299. Little information was 
given by JuKEs in his account, but a detailed description has been 
supplied more recently in Wepp (C.B.) et al., 1927. Wrexham, 


Part I, Lower Palaeozoic and Lower Carboniferous rocks, Mem. 
G.S.G.B., 30, 41. 


(W. T. D.). 


BALA LIMESTONE ........... Ordovician : Caradoc Series 
Type-locality : eastern side of Lake Bala, Merioneth. 
SEpGwick (A.), 1844. On the Older Palaeozoic (Protozoic) 


ae 
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rocks of North Wales, P.G.S., 4, 253. Few details were given by 
SEDGwick but the Bala Limestone was distinguished from the 
Rhiwlas Limestone, though the latter was said to lie ‘far below 
that of Bala’. More recently Erres (G.L.), 1922. The Bala 
country : its structure and rock-succession, Q.J.G.S., 78, 141, has 
affirmed that the typical Bala Limestone is the horizon now 
known as the Gelli-grin Limestone, the name ‘Bala Limestone’ 
having been used by many authors to denote Upper Ordovician 
limestones of varying ages. 


(W. T. D.). 
BALA SERIES (Beds, Group). 
See: Bala Series, page 22. 
+ BALA VOLCANIC SERIES ................. Ordovician 


General term employed by Harker (A.), 1889. The Bala 
Volcanic Series of Carnarvonshire and associated rocks, Cam- 
bridge, which included rocks now known to range almost 
throughout the Ordovician. Also referred to by Mircuetu (G.H.), 
1957. Ordovician volcanoes, A.S., No. 54, 12. 

(W.F.W.). 


BALCLATCHIE BEDS ........ Ordovician : Caradoc Series 


Type-locality : near Balclatchie Bridge, south-east of Girvan, 
Ayrshire. 

Lapwortu (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, @.J.G.S., 38, 585 et seg., 661, Lit., Map. Topmost sub- 
division of the Barr Series, overlain by the Ardwell Group and 
underlain by the Benan Conglomerate. Thickness 100 feet. Divid- 
ed into a lower part, the Balclatchie Shales, and an upper, the 
Balclatchie Grits and Conglomerates. 

(W. T. D.). 


BALCLATCHIE GRITS AND CONGLOMERATES 
Ordovician : Caradoc Series 

Type-locality : near Balclatchie Bridge, south-east of Girvan, 
Ayrshire. 

LapwoRrTtH (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 585-8, Lit., Map. Upper of the two sub- 
divisions of the Balclatchie Beds, overlain by the Knockgerran 
Shales and underlain by the Balclatchie Shales. Dark-green 
sandstones and conglomerates with poorly-preserved fossils, in- 
cluding Strophomena, Sowerbyella, corals and gastropods. 


(W.T.D.). 


BALCLATCHIE SHALES ..... Ordovician: Caradoc Series 


Type-locality : near Balclatchie Bridge, south-east of Girvan, 
Ayrshire. 
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LapwortH (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 585-6, 661, Lit., Map. Lower portion of the 
Balclatchie Beds, overlain by the Balclatchie Grits and Con- 
glomerates, and underlain by the Benan Conglomerate. Dark- 
green mudstones, about 40 feet thick, with a large fauna includ- 
ing Orthograptus, Dicranograptus, Rafinesquina, Agnostus, Chei- 
rurus, Remopleurides and Staurocephalus. 

(W.T.D.). 


BALLANTRAE ROCKS (Group, Series) : 
Ordovician: Arenig Series 


Type-locality : Ballantrae, 12 miles south-west of Girvan, 
Ayrshire. 


LapwortH (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 661, 663, stated that many of the Ballantrae 
rocks ‘are of far greater antiquity than the basement-beds of the 
Girvan succession... as established by the fact that fragments... 
occur in the Kirkland or Purple Conglomerate at the base of 
the Girvan sequence’. 

LapwortH (C.), 1889. On the Ballantrae Rocks of south Scot- 
land and their place in the Upland Sequence, G.M., (8), 6, 22, 
listed graptolites of Arenig age from black shales of Bennane 
Head which occur within the Ballantrae Rocks or Ballantrae 
Terrane (pp. 59, 66, and table facing p. 69). He concluded that 
the Ballantrae Rocks form ‘a complex of stratified, altered and 
igneous rocks of very different geological ages: Arenig, Lland- 
eilo, and post-Ordovician ’. 

Watts (W.W.) in Evans (J.W.) and STUBBLEFIELD (C.J.), 1929. 
Handbook of the Geology of Great Britain, London, 60, 72, restr- 
icted the term Ballantrae Rocks to a series of lavas and tuffs, 
which are overlain by Arenig mudstones. 

PRINGLE (J.), 1948. British Regional Geology : The South of 
Scotland, 10, does not use Ballantrae Rocks as a stratigraphical 
title, and neither did Pracu (B.N.) and Horne (J.), 1899. The 
Silurian rocks of Britain, 1, Scotland, Mem. G.S.G.B., 83, who 
divided the sequence into (i) Volcanic rocks, (ii) Bennane Head 
black shales and (iii) Radiolarian cherts qq.v. 

GEKE (A.), 1897. The Ancient Volcanoes of Great Britain, 
1, London, 201, referred to the discovery by Barrow of compar- 
able rocks of Arenig age along the Highland Border, see High- 
land Border Series, and observed that the ‘striking resemblance 
of both aqueous and igneous members of this marginal strip of 
rocks along the Highland border to the Arenig cherts and their 
accompanying lavas of the south of Scotland, the remarkable 
association of the same kinds of material in the same order of 
sequence, the occurrence of radiolaria in the siliceous bands in 
both regions, furnish strong presumptive evidence that a strip of 
Arenig rocks has been wedged in against the Highland schists... 
The distance between the last Arenig volcanic outcrop in the 
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Southern uplands and the band of similar lavas along the margin 
of the Highlands is about 50 miles. If the volcanic ejections were 
continuous across the intervening tract, the total area over which 
the lavas and tuffs of the Arenig volcanoes were distributed 
must be increased by at least 6000 square miles in Scotland’. 

Gunn (W.), 1900. On the old volcanic rocks of the Island of 
Arran, T.G.S. Glas., 11, 191; idem, 1900. Summ. Prog. G.S.G.B. 
for 1899, 68, was the first to suggest that the pillow lavas, black 
shales and cherts in North Glen Sannox, Arran, are of Arenig 
age. ANDERSON (J.G.C.) and PRINGLE (J.), 1944. The Arenig rocks 
of Arran, and their relationship to the Dalradian Series, G.M., 
81, 82, recorded the following sequence in the North Sannox 
Burn; (i) black shale, 26 ft., (ii) brecciated lavaform rock, 7 ft., 
(iii) black shale, 7 ft., (iv) ‘lower’ greenstone (lava) 375 ft., 
(v) brecciated lava, 25 ft., (vi) black shale with chert, 90 ft., 
and (vii) ‘upper’ greenstone (lava), 450 ft. In the Allt Carn 
Bhain, a tributary to the North Sannox Burn, fossils were found 
in bed vi which are comparable to those found in the Black 
Shale and Chert Series of Aberfoyle and in the Arenig shales of 
Ballantrae qq.v. The Ballantrae Rocks thus also extend into the 
Isle of Arran. 

(W.F.W.). 


+BALMAE GROUP ............ Ordovician and ? Silurian 


The highest group of Srepewick (A.), 1850. On the geological 
structure and relations of the Frontier Chain of Scotland, 
B.A.A.S. Rep. (Edinburgh), 105-6, which he considered occupied 
a lower stratigraphical level than the Stinchar Limestone. Never- 
theless he detected a Wenlock element in other faunas. 


(W.F.W.). 


BALNAKIEL GROUP ................. Lower Ordovician 


Type-locality : cliff-section along the south side of Balna- 
kiel Bay, north-west of Durness, Sutherlandshire. 


Pracu (B.N.) and Horne (J.), 1884. Report on the Geology 
of the North-West of Sutherland, Nature, Lond., 31, 31-5. The fifth 
subdivision of the Calcareous Series (Durness Limestone) consist- 
ing predominantly of dark-grey dolomites with irregular bands, 
lenses and nodules of black chert; various forms of algae are 
developed as seams of algal pellets, bands of algal nodules and 
beds of laminated algae. Fossil sponges and gastropods occasion- 
ally common. 

(V.W.). 


`: BANCROFTINA TYPA ZONE .. Ordovician: Caradoc Series 


Type-locality : River Onny valley, Shropshire. 

Bancrort (B.B.), 1933. Correlation Tables of the Stages 
Costonian-Onnian in England and Wales, published by the 
author, Blakeney, Glos. Proposed as the topmost zone, of Raymon- 


44 
(Bancroftina typa Zone, continued) 


della typa, of the Lower Longvillian Substage; underlain by 
Wattsella indica Zone, overlain by Kjaerina bipartita Zone. The 
zonal brachiopod was not figured and described until 1945, Ban- 
crort (B.B.), The brachiopod zonal indices of the Stages 
Costonian to Onnian in Britain, J. Paleont., 19, 198, and has 
since been referred to a new genus Bancroftina. Green sand- 
stones, 100 feet thick, with Sowerbyella, Resserella and Bron- 
gniartella. For recent account and faunal list see Dean (W.T.), 
1958. The faunal succession in the Caradoc Series of south Shrop- 
shire, B.M. Geol. Bull., 3, (6), 205, 220. 

Distribution : zone is recorded from south Shropshire, West- 
morland and North Wales. 

(W.T.D.). 


BANDED LAVA GROUP .. Ordovician: ? Llandeilo Series 


Type-locality : western end of Conway Mountain, Carnar- 
vonshire. 


Banded rhyolites of several colours, which underlie the 
Bodlondeb Ash Group which contains shales with Glyptograptus 
teretiusculus. Thickness about 1400 feet. Lowest division of the 
Conway Mountain Volcanic Group. Eres (G.L.), 1909. The relat- 
ion of the Ordovician and Silurian rocks of Conway (North 
Wales), Q.J.G.S., 65, 175, Map. 


(W.F.W.). 


+ BANDED SLATES (of Tremadoc) 
Ordovician : Caradoc Series 
A general term applied by Frarnsmwes (W.G.), 1910. The 
Tremadoc Slates and associated rocks of north-east Carnarvon- 
shire, Q.J.G.S., 66, 173, 175, Map, to ‘blue or greenish-grey 
banded slates, with coarser flaggy or ashy beds above them’ 
which succeed the Tyddyn-dicwm Shales q.v. 


(W.F.W.). 


PACER re LiL ische ioe S cite Ordovician : Caradoc Series 
Type-locality : the village of Barr, near Girvan, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, @.J.G.S., 38, 587-8, 593, 661, Lit., Map. Composed of the 
Kirkland Conglomerate, Stinchar Limestone Group, Benan Con- 
glomerate and Balclatchie Beds qq.v., the total thickness being 
850 feet. Overlain by the Ardmillan Series. Known also as the 
Stinchar Series. 


(W.T.D.). 


+ BARREN FLAGSTONE GROUP (of Shalloch) 
Ordovician: Ashgill Series 
Type-locality : Shalloch Mill, near Girvan, Ayrshire. 
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Superseded by Shalloch Flagstones. 

LapwortH (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 601-2, 607-8, 613, 661, Lit. Shales and flag- 
stones, totalling up to 800 feet in thickness, divided into lower, 
middle and upper beds. Overlain by the Drummuck Group, 
underlain by the Whitehouse Group. Fossils include Ortho- 
graptus truncatus and Nematolites grayi. 


(W. T. D.). 
T BARREN FLAGSTONE SERIES (of Farden and Quarrel 
E tee crisis wince cals ae Ordovician: Ashgill Series 


Correlated by Lapwortu (C.), 1882. The Girvan Succession. 


- Part I. Stratigraphy, Q.J.G.S., 38, 615, with the ‘Barren or Shal- 


413, 419, 421, 458, 466. 


loch Flagstones of Shalloch and Penwhapple’. 
(W.F.W.). 


BARREN MUDSTONE GROUP .. Ordovician: Ashgill Series 
Type-locality : Dobbs Linn, near Moffat, Dumfriesshire. 


LapwortH (C.), 1878. The Moffat Series, Q.J.G.S., 34, 254 
et seq., Lit. Proposed as an alternative name for the Upper 
Hartfell Group, overlain by the Birkhill Shales and underlain 
by the Lower Hartfell or Black Slate Group. The group com- 
prises two zones, viz., Barren Mudstone and Dicellograptus 
anceps, and corresponds with the Ashgill Series. 

i (W. T. D.). 


BARREN MUDSTONE ZONE ... Ordovician: Ashgill Series 
Type-locality : Dobbs Linn, near Moffat, Dumfriesshire. 
LaPpwoRrTtTH (C.), 1878. The Moffat Series, Q.J.G.S., 34, 254, 

316, Lit., Map. The lower subdivision of the Upper Hartfell 

Group, overlain by the Dicellograptus anceps Zone and under- 

lain by the Pleurograptus linearis Zone. Shales and mudstones, 

30 feet thick, unfossiliferous except for a 2-inch band of shale 

near the base, which contains poorly-preserved graptolites includ- 

ing Dicellograptus forchammeri and Orthograptus truncatus. 


(W.T. D.). 


BARREN SHALES ........... Ordovician : Caradoc Series 
Type-areas: Parys Mountain and Mynydd Eilian, Anglesey. 


Smooth, pale, greenish shales which have yielded no fossils 
but have been compared with the Barren Mudstones of Hartfell. 
GREENLY (E.), 1919. The geology of Anglesey, 2, Mem. G.S.G.B., 


(W.F.W.). 


BARROW ANDESITES : 
Ordovician: Llanvirn and ? Llandeilo Series 


Type-locality : Barrow, near Duddon Bridge, Lancashire. 
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Mrrcuett (G.H.), 1956. The Borrowdale Volcanic Series of 
the Dunnerdale Fells, Lancashire, Liverpool Manch. G.J., 1, 431; 
fine-grained green andesites with flow-brecciation at the top and 
bottom. Thickness 1100 ft. 

(W.F.W.). 


BARRULE SLATES s 
? Cambrian and Ordovician: Tremadoc Series 


Type-localities : North Barrule and South Barrule hills, Isle 
of Man. 


LamrLUGH (G.W.), 1895. The Crush Conglomerates of the Isle 
of Man, Q.J.G.S., 51, 580, used the term to connote stratigraph- 
ically the highest group of the Manx Slates. See also LAMPLUGH 
(G.W.), 1903. The geology of the Isle of Man, Mem. G.S.G.B., 4, 
49. Gittort (J.F.), 1954. Breccias in the Manx Slates: their 
origin and stratigraphic relations, Liverpool Manch. G.J., 1, 376- 
7, has separated the Cronk Sumark Slate q.v. from the top of 
the Barrule Slates. 

(W.F.W.). 


BASAL (Arenig) GRIT .......... Ordovician: Arenig Series 


Varies in thickness from 50-100 feet, thins off rapidly and 
may die out completely. Quartzose rock, sometimes with much 
volcanic detritus, which becomes conglomeratic. Unconformably 
succeeds the Tremadoc Series. FEaRNsmwes (W.G.), 1905. On the 
geology of Arenig Fawr and Moel Llyfnant, Q.J.G.S., 61, 618, 
Map. 
FEARNSIDES (W.G.), 1910. The Tremadoc Slates and associated 
rocks of south-east Carnarvonshire, Q.J.G.S., 66, 164, Map, de- 
scribed the grit at Ynys-towyn where it rests, presumably 
unconformably, on the Garth Hill Beds of Tremadoc age. The 
lowest part of the Basal Grit consists of 20 feet of massive grit 
with pebbly beds, succeeded by 20 feet of irregularly-bedded 
slightly finer-grained grit, and the topmost 30 feet reverts to 
the massive character of the lowest beds. 


(W.F.W.). 


BASAL SANDS ........en.... Ordovician : Llandeilo Series 
Type-area : Llandeilo district, Carmarthenshire. 


Described as soft, yellow and brown, current-bedded sands 
which are subject to lateral variation, and north-eastwards at 
Longwood are partly replaced by calcareous sandstones, and 
westwards at Dynevor by 15 feet of well-bedded impure lime- 
stones alternating with thin shales. The Basal Sands are exceed- 
ingly fossiliferous yielding Sowerbyella antiqua, Dalmanella parva 
and Basilicus tyrannus as the commonest forms. See WILLIAMS 


(A.), 1953. The geology of the Llandeilo district, Carmarthenshire, 
Q.J.G.S., 108, 191. 


(W.F.W.). 
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BASALTIC AGGLOMERATE .. Ordovician: Caradoc Series 


A subdivision of the Snowdon Volcanic Series and a member 
of the Middle Basic Series qq.v. Coarse basaltic agglomerate 
which is discontinuous and reaches a maximum thickness of 
400 feet. Comprises ‘bombs and blocks of compact purplish lava 
up to 5 feet in diameter in a cleaved chloritic matrix’. SHACKLE- 
TON .(R.M.), 1959. The stratigraphy of the Moel Hebog district 
between Snowdon and Tremadoc, Liverpool Manch. G.J., 2, 242, 
Map. 

(W.F.W.). 


BASEMENT BEDS (Series) ..... Ordovician: Arenig Series 


Type-section: Llyn Wylfa neighbourhood, south-west of 
Penmezenpool, Merioneth. 


Term introduced in a stratigraphical table; Cox (A.H.) and 
WE ts (A.K.), 1916. The Ordovician sequence in the Cader Idris 
district (Merioneth), B.A.A.S. Rep. for 1915 (Manchester), 424. 

Striped arenaceous flags and grits, 150-200 feet thick, which 
are stated to compare with the Basal Grit and Extensus Flags 
of Arenig Mountain, and with the basal Arenig beds of St. Tud- 
wal’s Peninsula. Cox (A.H.) and Wetts (A.K.), 1921. The Lower 
Palaeozoic rocks of the Arthog-Dolgelley district (Merioneth- 
shire), Q.J.G.S., 76, 265-8; Cox (A.H.), 1925. The geology of the 
Cader Idris Range (Merioneth), ibid., 81, 546. 

WELLS (A.K.), 1925. The geology of the Rhobell Fawr district 
(Merioneth), Q.J.G.S., 81, 494, Map, claimed that the Basement 
Group is better developed than at Arthog-Dolgelly area or at 
Arenig because it covers a greater area and is thicker. WELLS 
included the Garth Grit, Extensus Flags and Calymene Ashes in 
the Basement Group. 

Cox (A.H.) and Wetus (A.K.), 1927. The geology of the 
Dolgelley district, Merionethshire, P.G.A., 38, 277, pointed to 
the presence of a stratigraphical break between the Tremadoc 
Series and Arenig Series, and they are supported by Jones (B.), 
1933. The geology of the Fairbourne-Llwyngwril district, Me- 
rioneth. Q.J.G.S., 89, 154. 

(W.F.W.). 


BASEMENT CONGLOMERATE .. Ordovician: Arenig Series 


Used by GREENLY (E.), 1919. The geology of Anglesey, 2, 
Mem. G.S.G.B., 404, 421, for conglomeratic and gritty beds þe- 
longing to the zone of Didymograptus extensus. The conglomer- 
ates are composed of pebbles derived from most of the durable 
rocks of the Mona Complex, except the Holyhead Quartzite and 
the South Stack Series. In two places there are boulder beds 
with granite up to three feet across and gneisses four feet in 


length. 
(W.F.W.). 
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BASEMENT GROUP ............ Ordovician : Arenig Series 


Term employed by Werts (A.K.), 1925. The geology of 
Rhobell Fawr district (Merioneth), Q.J.G.S., 81, 494-503, 532, Map, 
for the Garth Grit, Extensus Flags and Calymene Ashes qq.v. 


Jones (B.), 1933. The geology of the Fairbourne-Llwyngwril 
district, Merioneth, Q.J.G.S., 89, Map, supplied three vertical 
successions of the Basement Group. The rocks mainly consist of 
grits and sandy flags with some quartzites and pyroclastic bands; 
a conglomerate, 30 feet thick, is found at Hafotty and contains 
well-rounded boulders of vesicular andesite. Bolopora undosa is 
recorded from soft grey-blue slates which form the top of the 
Basement Group. Maximum thickness of Basement Group is 
1500 feet on Beacon Hill ‘as compared with 200 feet in the 
Arthog-Dolgelley district’. 


(W.F.W.). 
BASIC GROUP, LOWER. 
See: Llyn-y-Gafr Group. 
BASIC GROUP, UPPER. 
See: Pen-y-Gader Group. 
BASIC TUFF, LOWER ........ Ordovician : Caradoc Series 


A subdivision of the Snowdon Volcanic Series and lowest 
member of Middle Basic Series qq.v. Roughly-bedded basic 
lapilli tuffs about 150 feet thick. An impure limestone has yielded 
Estoniops jukesi, Platylichas laxatus, Nicolella actoniae, Reus- 
chella aff. bilobata, Lepidocoleus suecicus, a fauna suggestive of 
the Upper Longvillian. SHackLeTon (R.M.), 1959. The stratigraphy 
of the Moel Hebog district between Snowdon and Tremadoc, 
Liverpool Manch. G.J., 2, 240, 250, Map. 

(W.F.W.). 


BASIC TUFF, MIDDLE ........ Ordovician : Caradoc Series 


A subdivision of the Snowdon Volcanic Series and a member 
of the Middle Basic Series qq.v. Regularly-bedded, sometimes 
current-bedded, crystal tuffs with layers of small lapilli succeeded 
by tuffs, calcareous slates and porcellanous mudstone. Thickness 
200-250 feet. SHacKLETON (R.M.), 1959. The stratigraphy of the 
Moel Hebog district between Snowdon and Tremadoc, Liverpool 
Manch. G.J., 2, 243, Map. 


(W.F.W,). 


BASIC TUFF, UPPER ........ Ordovician: Caradoc Series 


Type-locality : Moel-yr-Ogof north of Moel Hebog, Carnar- 
vonshire, 


A subdivision of the Snowdon Volcanic Series and the top- 
most member of the Middel Basic Series qq.v. Thickness about ` 
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200 feet. SHACKLETON (R.M.), 1959. The stratigraphy of the Moel 
Hebog district between Snowdon and Tremadoc, Liverpool Manch. 
G.J., 2, 244, Map. 

(W.F.W.). 


BAUSLEY HOUSE SHALES ... Ordovician: Caradoc Series 


Type-locality : Bausley House, Bausley Hill, near Middle- 
town, Montgomeryshire. 


Wep (C.B.), 1932. Notes on the Ordovician rocks of Bausley, 
Montgomeryshire, Summ. Prog. G.S.G.B. for 1931, 2, 49-55, Map. 
Grey shales, overlain by limestones, flags and shales with Diplo- 
graptus multidens. No detailed description given. 

(W.T.D.). 


BAUSLEY SHALES sesos.: Ordovician : Caradoc Series 


E Type-locality : Bausley Hill, near Middletown, Montgomery- 
shire. 


LapwortH (C.) and Warrs (W.W.), 1894. The geology of 
south Shropshire, P.G.A., 13, 320-1. Topmost subdivision of the 
Caradoc Series of the Breidden district, overlain unconformably 
by Pentamerus Sandstone (Llandovery) and underlain by the 
Bulthy Ashes. Shales with ashy grit bands. Fauna includes tri- 
nucleids, Tetradella, Climacograptus, Cryptograptus, Diplograp- 
tus and Leptograptus. 

(W.T.D.). 


BEACON HILL ACID GROUP 
Ordovician : Arenig and ? Llanvirn Series 


Type-locality : Beacon Hill, 34 miles south of Llwyngwril, 
Merioneth. 


Jones (B.), 1933. The geology of the Fairbourne-Llwyngwril 
district, Merioneth, Q.J.G.S., 89, 158, Map, recognized the Beacon 
Hill Acid Group as a development of the Lower Acid or Mynydd- 
y-Gader Group. Typically rhyolites, rhyolitic ashes and agglo- 
merates with slates. Divisible on Beacon Hill into two volcanic 
groups separated by a thickness of slates. Total thickness 1000 
feet. The interbedded slates may correspond to the Pont Kings 


Slates q.v. 
(W.F.W,). 


BEDDED PYROCLASTIC SERIES 
Ordovician: Caradoc Series 


Type-area: Snowdon district, Carnarvonshire. 


Wittus (H.), 1927. The geology of Snowdon (North Wales), 
Q.J.G.S., 83, 353, 363, 375, Lit., Map. Overlain by the Upper 
Rhyolitic Series, underlain by the Lower Rhyolitic Series, and 
form the middle portion of the Snowdon Volcanic Suite. Tuffs 
and rhyolites with interbedded tuffaceous sediments containing 


(Bedded Pyroclastic Series, continued) 


Dinorthis flabellulum, Sowerbyella, Rafinesquina and trinucleids; — 
sometimes termed the Flabellulum Ash. 

For further references see Wiutiams (D.), 1930. The geology — 
of the country between Nant Peris and Nant Ffrancon (Snow- 
donia), Q.J.G.S., 86, 193, 208-12, Map; Wiut1ams (H.) and BULMAN 
(O.M.B.), 1931. The geology of the Dolwyddelan Syncline, ibid., 
87, 429, 440-2, Map; SmacxuerTon (R.M.), 1959. The stratigraphy of 
the Moel Hebog district between Snowdon and Tremadoc, Liver- 
pool Manch. G.J., 2, 218, 236, 240-4, used Middle Basic Series 
in preference to Bedded Pyroclastic Series because around Moel 
Hebog basaltic flows occur in addition to basaltic pyroclastic 
types. 

(W.T. D., W.F. W.). 


BEDDED TUFFS 
Ordovician : Llanvirn Series and ? Llandeilo Series 


Type-area: Ambleside, English Lake District. 


HartiEy (J.J.), 1925. The Succession and Structure of the 
Borrowdale Volcanic Series as developed in the area lying bet- 
ween the lakes of Grasmere, Windermere and Coniston, P.G.A., 
36, 206, 221, equated the rocks with the Middle Tuffs of GREEN 
and with the Scafell Ash Group and Tilberthwaite Slate Band 
of Shap area qq.v. Thickness at least 600 ft. 

Described from Troutbeck area by MırcHeELL (G.H.), 1929. 
The Succession and Structure of the Borrowdale Volcanic Series 
of Troutbeck, Kentmere and the western part of Long Sleddale 
(Westmorland), Q.J.G.S., 85, 17. From Langdale by HARTLEY (J.J.), 
1932. The volcanic and other igneous rocks of Great and Little 
Langdale, Westmorland ..., P.G.A., 43, 37. Extend eastwards from ~- 
Kentmere, see Mircnett (G.H.), 1934. The Borrowdale Volcanic 
Series and associated rocks of the country between Long Sleddale 
and Shap, Q.J.G.S., 90, 427; fine-grained lithic tuffs usually well 
bedded; bird’s-eye tuff at head of Long Sleddale. Identified in 
the country south-east of Keswick, see HARTLEY (J.J.), 1942. The 
geology of Helvellyn and the southern part of Thirlmere, Q.J.G.S., 
97, 132, where they contain coarse breccias and agglomerates, and ‘ 
also basaltic and andesitic lavas. 

Synonymous with the Middle Tuffs q.v. 


(W.F. W.). 


BEILI TEW GROUP ............ Ordovician: Ashgill Series 


Type-locality : south-west side of Banc Beili Tew south of 
Llansawel, Carmarthenshire. 


Drew (H.) and Starter (LL.), 1910. Notes on the geology of 
the district around Llansawel (Carmarthenshire), Q.J.G.S., 66, 
407, applied the name to a series of grit and shales, the latter 
being characterized by concentric nodular banding which gene- 
rally obscures the bedding. ‘There is no sign of fossils, but from’ 
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their position and lithological characters we believe the beds to 
be of pre-Birkhill, probably Hartfell, age’. 


(W. F. W.). 


BELLEROPHON BEDS ....... Ordovician : Tremadoc Series 
Type-locality : Nant-ddu, near Arenig Fawr, Merioneth. 


FEARNSIDES (W.G.), 1905. On the geology of Arenig Fawr and 
Moel Llyfnant, Q.J.G.S., 6l, 614. Monotonus, hard, gritty shales 
showing at some horizons needle cleavage and also cone-in-cone 
concretions. Fossils rare, including horny brachiopods and ‘ Belle- 
rophon’ in the lower strata and, in the upper, Asaphellus hom- 
frayi, Leptoplastus salteri, Parabolinella triarthra. Correlated with 
zone of Clonograptus tenellus see STUBBLEFIELD (C.J.) and But- 
MAN (O.M.B.), 1927. The Shineton Shales of the Wrekin District : 
with notes on their development in other parts of Shropshire and 
Herefordshire, Q.J.G.S., 83, table facing 118. Synonymous with 
Nant Ddu Beds of Arenig area and possibly to be equated with 
Moel-y-gest Beds of Tremadoc area. 

(W. F. W.). 


BEN SUARDAL LIMESTONE ........... Lower Ordovician 
Type-locality : Ben Suardal, south of Broadford, Isle of Skye. 
PeacH (B.N.) and Horne (J.), 1907. The Geological Structure 

of the North-West Highlands of Scotland, Mem. G.S.G.B., 417-27. 

The highest subdivision of the Durness Limestone in the Isle of 

Skye, which yields a rich shelly fauna and probably correlates 

with the Balnakiel and Croispol Groups in the Durness area. 


(V.W.). 


BENAN CONGLOMERATE .... Ordovician: Caradoc Series 
Type-locality : Benan Hill, near Girvan, Ayrshire. 
LapwortuH (C.), 1882. The Girvan succession. Part I. Strati- 

graphy, Q.J.G.S., 38, 551, 661, Lit., Map. Subdivision of the Barr 

Series, overlain by the Balclatchie Beds and underlain by the 

Stinchar Limestone Group. Coarse, grey to green conglomerate, 

containing masses of boulders, thickness about 500 feet. 


(W. T. D.). 


BENNANE HEAD BLACK SHALES. Ordovician: Arenig Series 


Type-locality : Bennane Head 10 miles south-west of Girvan, 
Ayrshire. 
LapwoRrtTH (C.), 1889. On the Ballantrae Rocks of south 


Scotland and their place in the Upland Sequence, G.M., (3), 6, 


22, discovered graptolites in black shales of Bennane Head in- 
cluding Phyllograptus typus, Tetragraptus bigsbyi, T. fruticosus, 
T. quadribrachiatus, T. serra, Dichograptus octobrachiatus, Didy- 
mograptus extensus, D. patulus and others. 
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(Bennane Head Black Shales, continued) 


Pracu (B.N.) and Horne (J.), 1899. The Silurian rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., 435, provided an extended 
list of fossils but it is clear that the fauna correlates with that 
of the zone of Didymograptus extensus. The shales are only 3-4 ft. 
thick and interleaved with volcanic agglomerates and tuffs which 
are 720 ft. at Bennane Head. 

In the Northern Belt of the Southern Uplands a similar 
succession to that established at Ballantrae of lavas, tuffs and 
agglomerates, surmounted by mudstones and these by cherts was 
described by Peacu (B.N.) and Horne (J.). At Ravengill Burn, 
west of Crawford, Lanarkshire, olive-green flaky mudstones 
provided Tetragraptus fruticosus, T. quadribrachiatus and horny 
brachiopods suggesting a correlation with the Bennane Head 
black shales (p. 83). Latterly, Lamont (A.) and LinpstR6m (M.), 
1957. Arenigian and Llandeilian cherts identified in the Southern 
Uplands of Scotland by means of Conodonts, etc., T. Edin. G.S., 
17, 61-2, have recorded a conodont-fauna of over 200 specimens 
which also suggests a correlation with the zone of Didymograptus 
extensus. 

(W. F. W.). 


BERRYBUSH BAND .......... Ordovician : Caradoc Series 
Type-locality : Berrybush Burn, near Moffat, Dumfriesshire. 


Lapwortu (C.), 1878. The Moffat Series, Q.J.G.S., 34, 276-8, 
305, Lit., Map. Black shale horizon within the Glenkiln Shales. 
Fauna includes Nemagraptus gracilis, Didymograptus superstes, 
Dicranograptus and Diplograptus. Known also as the Fourth 
Band. 

(W. T. D.). 


BETTON BEDS (Shales) ...... Ordovician : Llanvirn Series 
Type-locality : Betton Dingle, west Shropshire. 


Betton Shales, Lapwortx (C.) and Warts (W.W.), 1910. The 
geology of Shropshire, in Jubilee Volume of the Geologists’ 
Association, 752, is synonymous with, and superseded by, Betton 
Beds, Wuirtarp (W.F.), 1931. The geology of the Valentian and 
Ordovician rocks of the Shelve Country, Shropshire, P.G.A., 42, 
331. Micaceous, blue-black shales and flags. Thickness about 
600 ft. Junctions between overlying Meadowtown Beds and un- 
derlying Weston Beds apparently gradational. Characteristic 
fossils: Didymograptus cf. geminus, D. murchisoni, D. cf. spe- 
ciosus, Lasiograptus retusus, Bettonia frontalis, B. paucipuncta, 
Cryptolithus inopinatus, Trinucleus acutofinalis, Ogygiocaris, 
Ogyginus corndensis. Correlated with the zone of Didymograptus 
murchisoni. Outcrop only known from west Shropshire. 


(W. F. W.). 
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T BETTON GROUP (Stage) .... Ordovician: Llanvirn Series 


Lapwortu (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 36. Betton Stage is synonymous, Warts (W.W.), 
1925. The geology of south Shropshire, P.G.A., 36, 340. 


(W. F. W.). 


tT BEYRICHIA GRITS ......... Ordovician : Caradoc Series 


Lapwortu (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 36. Synonymous with Spy Wood Grit q.v. 


(W. F. W.). 


BIFIDUS BEDS (Zone) ........ Ordovician : Llanvirn Series 


Used for the normal blue-black mudstones, shales and slates 
with the typical Didymograptus bifidus fauna. Marrey (C.A.), 
1932. The geology of the country around Mynydd Rhiw and Sarn, 
south-western Lleyn, Carnarvonshire, @.J.G.S., 88, 261-2. See 
also idem, 1938. The geology of the country around Pwllheli, 
Llanbedrog and Madryn, south-west Carnarvonshire, ibid., 94, 
582. 

(W.F. W.). 


BIFIDUS SHALES (of Arenig) .. Ordovician: Llanvirn Series 


Eres (G.L.), 1904. Some graptolite zones in the Arenig rocks 
of Wales, G.M., (5), 1, 205, identified the Didymograptus bifidus 
Zone in Nant Rhos Ddu. 


Pyritous dark shales containing a large graptolite fauna 
typical of the Didymograptus bifidus Zone. Of interest is the 
sudden dying out of the Hirundo fauna ‘and within a foot of the 
bed in which the last Didymograptus hirundo was collected, quite 
a selection of species, belonging to the Bifidus-fauna may be 
found’, see Frarnswes (W.G.), 1905. On the geology of Arenig 
Fawr and Moel Llyfnant, Q.J.G.S., 61, 622, Map. Also known as 
the Olchfa Shales. 

(W. F. W.). 


BIFIDUS SHALES (Beds) (of Wales). 
See: Didymograptus bifidus Shales (Beds) (of Wales). 


BIFIDUS SLATES ............ Ordovician : Llanvirn Series 


Term used by Jones (B.), 1933. The geology of the Fair- 
bourne-Llwyngwril district, Merioneth, Q.J.G.S., 89, 160, Map, 
for rocks with Didymograptus bifidus which correspond to the 


` Moelwyn and Crogenen Slates qq.v. 


(W. F. W.). 


BIRDSHILL LIMESTONE ...... Ordovician: Ashgill Series 
Type-locality : Birdshill, near Llandeilo, Carmarthenshire. 
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(Birdshill Limestone, continued) 


Srranan (A.) et al., 1907. South Wales Coalfield, VII, Amman- 
ford, Mem. G.S.G.B., 31, Lit. Shelly limestone with ‘Cybele’, 
Diacalymene, Illaenus, Cheirurus, orthids and strophomenids. 

Regarded as lateral equivalent of the Shoalshook Limestone 
by Princte (J.) and Georce (T.N.), 1948. British Regional 
Geology : South Wales, 2nd Ed., 31. 

(W. T. D.). 


BIRK FELL GROUP S 
Ordovician : Llanvirn and ? Llandeilo Series 


Mosetry (F.), 1959. The Succession and Structure of the 
Borrowdale Volcanic rocks south-east of Ullswater, P.G.S., 
No. 1573, 6; consists of rhyolite, felsitic tuff (including streaky 
welded tuff) and andesitic tuff; 1300 ft. thick. 

(W. F. W.). 


t BIRRELLS WOOD FLAGS ... Ordovician : Caradoc Series 
Type-area : Caradoc-Wrekin district, Shropshire. 


Superseded by that part of the Cheney Longville Flags re- 
presented by the Marshbrookian Stage. 

LapwortH (C.), 1916. Summ. Prog. G.S.G.B. for 1915, 38. 
Overlain by the Lower Trinucleus Shales; underlain by the Chel- 
mick Flags and Shales. No further details given. For recent 
discussion of the name see Dran (W.T.), 1958. The faunal 
succession in the Caradoc Series of south Shropshire, B.M. Geol. 
Bull., 3, (6), 216. 


(W. T. D.). 


BLACKGRIDI Y Fae... Sunpak Ordovician : Caradoc Series 


Type-locality : south bank of the River Severn, near Bausley 
Hill, north-east of Middletown, Montgomeryshire. 


Wep (C.B.), 1932. Notes on the Ordovician rocks of Bausley, 
Montgomeryshire, Summ. Prog. G.S.G.B. for 1931, 2, 49-55, Map. 
Hard, flaggy, black sandstone, overlain by the Lower Volcanic 
Group and underlain by Nemagraptus Shale. No detailed de- 
scription given. 


(W-D: 


BLACK SHALE AND CHERT SERIES 
Ordovician : Arenig Series 
Type-area : Aberfoyle, Perthshire, to Gualann, Stirlingshire. 


Jenu (T.J.) and CampsELL (R.), 1917. The Highland Border 
Rocks of the Aberfoyle District, T.R.S.E., 52, 180, divided the 
Highland Border Rocks into two, of which the Lower Series, or 
Black Shale and Chert Series, ‘is made up of cherts, cherty 
shales, black and grey shales, and mudstones passing downwards 
into and interbedded with volcanic rocks of the spilitic type’. , 
Fossils from the cherty beds include horny brachiopods, phyllo- 
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carids and among the graptolites Trigonograptus implies an 
Arenig age. The Lower or Black Shale and Chert Series is 
succeeded unconformably by the Upper Series q.v. 

The resemblances between the Black Shale and Chert Series 
with the Arenig succession in the south of Scotland has been 
noted by several authorities, including Peacu (B.N.) and Horne 
(J.), 1899. The Silurian rocks of Britain, 1, Scotland, Mem. 
G.S.G.B., 73; Gunn (W.), 1900. Summ. Prog. G.S.G.B. for 1899, 68, 
was the first to recognize comparable deposits in Arran, and 
ANDERSON (J.G.C.) and Prince (J.), 1944. The Arenig rocks of 
Arran, and their relationship to the Dalradian Series, G.M., 81, 82, 
provided palaeontological and sedimentary evidence in support. 
See Ballantrae Rocks. 

(W. F. W.). 


t BLACK SLATE GROUP ..... Ordovician : Caradoc Series 
Type-locality : Dobb’s Linn, near Moffat, Dumfriesshire. 


LapwortH (C.), 1878. The Moffat Series, Q.J.G.S., 34, 254, 
Lit., Map. Alternative name given to the Lower Hartfell Group. 
Made up of three graptolite zones, of Climacograptus wilsoni, 
Dicranograptus clingani and Pleurograptus linearis, in ascending 
order. Overlain by Upper Hartfell Group. 

(W. T.D.). 


BTA CRS LAL Eis. tie. eo eles Ordovician : Caradoc Series 


Sooty-black slates with a graptolitic fauna indicative of the 
higher part of the zone of Dicranograptus clingani. The slates 
succeed the volcanic pile of Snowdon and thus provide an upper 
limit for the vulcanicity. Thickness greater than 100 feet. An 
equivalence with the Upper Cadnant Shales of Conway was 
suggested. Wiuuiams (H.) and Burman (O.M.B.), 1931. The geology 
of the Dolwyddelan Syncline (North Wales), Q.J.G.S., 87, 443-6, 
Map. 

(W. F. W.). 


+ BLACK TRILOBITE FLAGSTONE 
Ordovician : Llandeilo Series 
Murcuison (R.I.), 1833. On the sedimentary deposits which 
occupy the western parts of Shropshire and Herefordshire, and 
are prolonged from N.E. to S.W., through Radnor, Brecknock, 
and Caermarthenshire....., P.G.S., 1, 470-6, stated that the typical 
fossil is ‘ Asaphus Buchii’ which occurs in ‘black limestone and 
calcareous flag and grit’. The exact equivalent of the Black 
Trilobite Flagstone is unknown but probably the division falls 


_ into the Llandeilo Series. 


(W. F. W.). 


BLAEN-Y-CWM BEDS ........ Ordovician : Caradoc Series 


Type-locality : Blaen-y-cwm farm 3 miles west-south-west 
of Glyn Ceiriog, Denbighshire. 


i 
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(Blaen-y-cwm Beds, continued) f 


Listed in a stratigraphical sequence by Wurs (LJ.), 1920. 
The geology of the Llangollen district, P.G.A., 31, 10, when the 
rocks were described as black shales similar to the Dicranograptus 
Shales. 

Wits (L.J.) and Smrrx (B.), 1922. The Lower Palaeozoic 
rocks of the Llangollen district, with special reference to the 
tectonics, Q.J.G.S., 78, 180, 183, Map, only recorded the strata 
from the Moel-Fferna district and doubtfully correlated them 
with the zone of Diplograptus pristis, that is approximately equi- 
valent with the linearis Zone. 

For additional details see WenDo (C.B.) et al., 1927. Wrexham, 
Part I, Lower Palaezoic and Lower Carboniferous rocks, Mem. 
G.S.G.B., 29, 31-7, 44. Equated with the Pen-y-garnedd Beds in 
Wep (C.B.) et al., 1929. Oswestry, Mem. G.S.G.B., 40, 49, 66. 


(W. F. W.). 


t BLAKE FELL MUDSTONES ... Ordovician: Arenig Series 


Drxon (E.E.L.), 1925. In Summ. Prog. G.S.G.B. for 1924, 70. 
Siliceous and argillaceous rocks at least several hundred feet 
thick; they have yielded no graptolites. 


Drxon (E.E.L.) in Eastwoop (T.) et al., 1931. Whitehaven and 
Workington District, Mem. G.S.G.B., 25. Pale-grey or slightly 
greenish rocks, weathering buff; frequently show minute spots 
(which occur at two horizons) caused by metamorphism and 
suggestion is made that originally they contained chamositic 
mud (pp. 38-39); HoLLINGWoRTH (S.E.), 1954. The geology of the 
Lake District —a review, P.G.A., 65, 390, recorded similar rocks 
around the Ennerdale Granophyre and elsewhere over a wide 
area. The Blake Fell Mudstones range from Ennerdale Water to 
Sharp Knott, and subsequently have been recognized adjacent to 
the Ennerdale Granophyre and also possibly in the Cockermouth 
district; the minute spots mentioned above may be caused by 
soda-metasomatism. The Blake Fell Mudstones were originally 
classified as the lowest member of four subdivisions of the 
Skiddaw Slates being succceeded by Kirk Stile Slates, Lowes- 
water Flags and Mosser Slates (1925, op. cit., 70). Now considered 
that there are only two subdivisions, with the Mosser Slates 
above and the Loweswater Flags and Blake Fell Mudstones below. 
Drxon (p. 28) stated that the ‘Mudstones are possibly intercalated 
in the lower part of the Mosser Slates but more probably repre- 
sent Loweswater Flags’. 

Rose (W.C.C.), 1954. The Sequence and Structure of the 
Skiddaw Slates in the Keswick-Buttermere Area, P.G.A., 65, 405, 
showed that the Blake Fell Mudstones is not a stratigraphical 
subdivision, because it is transgressive to the structure and is no 
more than a zone of thermal metamorphism within the outcrop 
of the Mosser-Kirkstile Slates q.v. 

(W.F. W.). 
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BLEAMSLEY BANK ANDESITES. 
See: Ulpha Andesites. 


T BLUE SHALE ... Ordovician : ? Arenig and Llanvirn Series 
Type-locality : Duddon Estuary, Cumberland. 


GREEN (J.F.N.), 1913. The Older Palaeozoic Succession of the 
Duddon Estuary, London, 4, used this local term for soft black 
slate at the summit of the Skiddaw Slates. 

(W. F. W.). 


BODEIDDA MUDSTONES ...... Ordovician: Ashgill Series 
Type-locality : Bodeidda, near Conway, Carnarvonshire. 


Erres (G.L.), 1909. The relation of the Ordovician and 
Silurian rocks of Conway (North Wales), Q.J.G.S., 65, 172, 182, 
Lit., Map. Blue-grey mudstones, weathering brown, with mottled 
bands. Fossils occur in some bands and include Tretaspis, Cybele, 
Calliops, calymenids, Sowerbyella and Christiania. Overlain by 
the Deganwy Mudstones, underlain by the Cadnant Shales. 
Thickness about 350 feet. 

(W. T. D.). 


BODFEAN HALL GROUP ..... Ordovician : Caradoc Series 
Type-locality : Bodfean, Lleyn Peninsula, Carnarvonshire. 


Trachyte and oligoclase-keratophyre associated with fossili- 
ferous pyroclastic rocks and shales. A band rich in Dinorthis 
flabellulum is recorded and compared with the Flabellulum Ash 
belonging to the Bedded Pyroclastic Series of Snowdon. See 
Matury (C.A.) and Hear (A.), 1930. The geology of the country 
around Bodfean (south-western Carnarvonshire), Q.J.G.S., 86, 
149, 161, Map. 

(W. F. W.). 


BODLONDEB ASH GROUP .. Ordovician : ? Llandeilo Series 
Type-locality : Bodlondeb Wood, Conway, Carnarvonshire. 


Coarse pyroclastic rocks with shaly bands which have pro- 
vided Glyptograptus teretiusculus. A division of the Conway 
Mountain Volcanic Group. Thickness 60 feet. ELLeEs (G.L.), 1909. 
The relation of the Ordovician and Silurian rocks of Conway 
(North Wales), Q.J.G.S., 65, 176, Map. 

(W.F. W.). 


. BODWRDDA SLATES .......... Ordovician: Arenig Series 


Type-locality : north-east of Aberdaron, Carnarvonshire. 


Name introduced in a stratigraphical column by Mat Ley 
(C.A.), 1928. The Pre-Cambrian Complex and associated rocks 
of south-western Lleyn (Carnarvonshire). Q.J.G.S., 84. 492, for 


(Bodwrdda Slates, continued) 


argillaceous slates, about 250 feet thick, which he included in 
the Extensus Beds. 

Probably represented in the Penrhyn Headland, see MATLEY 
(C.A.), 1932. The geology of the country around Mynyd Rhiw 
and Sarn, south-western Lleyn, Carnarvonshire, Q.J.G.S., 88, 242. 


(W. F. W.). 


BORROWDALE (BORRADALE) SERIES 
Ordovician : Llanvirn and ? Llandeilo Series 


Type-area : English Lake District. 


Nowadays more commonly termed the Borrowdale Volcanic 
Series q.v. 

Nicuotson (H.A.), 1872. On the Correlation of the Silurian 
Deposits of the north of England with those of the south of Scot- 
land, T. Edin. G.S., 2, (1), 107, stated that the ‘Skiddaw slates 
are surmounted by a series of rocks termed by Professor SEDG- 
wick the “ Green Slates and Porphyries ”, but which Professor 
Harkness and myself propose to call the “ Borrowdale series ” ’. 
Cleaved felspathic ashes, breccias, amygdaloids, of average thick- 
ness of 5000 ft. 

Warp (J.C.), 1876. Northern part of the English Lake Dis- 
trict, Mem. G.S.G.B., 13, accepted the substitution of ‘ Volcanic 
Series of Borrowdale’ for that of ‘Green Slates and Porphyries’. 
Thickness 12000 ft. 

Goopcnitp (J.G.), 1889. An outline of the geological history 
of the Eden Valley or Edenside, P.G.A., 11, 259, used the spel- 
ling Borradale and allocated a thickness of 12000 ft. to the series. 

Marr (J.E.), 1900. Notes on the geology of the English Lake 
District, P.G.A., 16, 453, preferred the term Green Slates and 
Porphyries but gave Volcanic Rocks of Borrodale as an altern- 
ative; divided series in ascending order into (1) Falcon Crag 
and Bleaberry Fell Andesites, (2) Ullswater basic lava group 
= Eycott group, (3) Scawfell banded ashes and breccias = Kent- 
mere-Coniston Slate Band, (4) Shap Andesites and (5) Shap 
Rhyolites qq.v. 


(W. F. W.). 


BORROWDALE RHYOLITES. 
See : Lower (Borrowdale) Rhyolites. 


BORROWDALE VOLCANIC SERIES 
Ordovician : Llanvirn and ? Llandeilo Series 
Type-area : English Lake District. 


Before the name Borrowdale Volcanic Series came into com- 
mon use. there were a variety of titles applied to the volcanic 
suite which succeeds the Skiddaw Slates; for example, Green 


Slates and Porphyries, Volcanic Series (Rocks) of Borrowdale, , 
Borrowdale Series qq.v. 
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Apparently the term was first introduced by GREEN (J.F.N.), 
1920.. The geological structure of the Lake District, P.G.A., 21, 
112. Within the series he identified a succession of rocks which 
were mainly igneous horizons including lava-flows; it is import- 
ant to realize that GREEN was using the igneous horizons, subject 
as they may be to lenticular form, as stratigraphical divisions; 
this procedure has been adopted by all later writers on the Bor- 
rowdale Volcanic Series. 

Important descriptions published of recent years of these 
extremely variable rocks are contained in the following refer- 
ences; in all, a stratigraphical succession in the predominantly 
igneous rocks has been determined. 

HarrtLEY (J.J.), 1925. The Succession and Structure of the 
Borrowdale Volcanic Series in the area lying between the lakes 
of Grasmere, Windermere and Coniston, P.G.A., 36, 203. Mırt- 
CHELL (G.H.), 1929. The Succession and Structure of the Borrow- 
dale Volcanic Series in Troutbeck, Kentmere and the western 
part of Long Sleddale (Westmorland), Q.J.G.S., 85, 9. HARTLEY 
(J.J.), 1932. The volcanic and other igneous rocks of Great and 
Little Langdale, Westmorland..., P.G.A., 43, 32. MırcHELL (G.H.), 
1934. The Borrowdale Volcanic Series and associated rocks in 
the country between Long Sleddale and Shap, Q.J.G.S., 90, 48. 
Haprietp (G.S.) and Wuitrsmr (H.C.M.), 1936. The Borrowdale 
Volcanic Series of High Rigg and the adjoining Low Rigg Micro- 
granite, P.G.A., 47, 42. Mrrcuett (G.H.), 1940. The Borrowdale 
Volcanic Series of Coniston, Lancashire, Q.J.G.S., 96, 301. HARTLEY 
(J.J.), 1942. The geology of Helvellyn and the southern part of 
Thirlmere, ibid., 97, 129. HoLLINGworTH (S.E.), 1954. The Geology 
of the Lake District — a review, P.G.A., 65, 355-402. OLIVER (R.L.), 
1954. Welded tuffs in the Borrowdale Volcanic Series, English 
Lake District, with a note on similar rocks in Wales, G.M., 91, 
473. Idem, 1954. Note on the succession in the region around the 
head of Borrowdale, Cumberland, P.G.A., 65, 407. MITCHELL 
(G.H.), 1956. The Borrowdale Volcanic Series of the Dunnerdale 
Fells, Lancashire, Liverpool Manch. G.J., 1, 428. Firman (R.J.), 
1957. The Borrowdale Volcanic Series between Wastwater and 
Duddon Valley, Cumberland, P.Y.G.S., 31, 39. Mosrxey (F.), 1959. 
The Succession and Structure of the Borrowdale Volcanic rocks 
south-east of Ullswater, P.G.S., No. 1573, 6. 

The distribution of the Borrowdale Volcanic Series has been 
described by Mrrcuett (G.H.), 1956. The geological history of the 
Lake District, P.Y.G.S., 30, 408. ‘The central mass of Lakeland 
fells. including Pillar, Great Gable, Sca Fell, Helvellyn, High 
Street, the Borrowdale fells, Coniston Old Man, the Dunnerdale 
Fells, and the Kentmere and Mardale fells are formed by the 


- lavas and tuffs of the Borrowdale Volcanic Series. North of Skid- 


daw a further outcrop of these rocks extends from near Cocker- 
mouth to Uldale, thence skirting Carrock Fell to Berrier. A 
small inlier appears in Greystoke Park and in the south-west of 
the district there is another outcrop near Dalton-in-Furness. No 
identifiable fossils occur in these rocks but since they occupy a 


60 / 
(Borrowdale Volcanic Series, continued) 


position between the Skiddaw Slates, of Arenig and early Llan- 
virn age, and the Coniston Limestone Group, the lower beds of 
which are generally regarded as Caradoc, they are presumed to 
be of Llanvirn-Llandeilo age’. 

Mrrcuett (G.H.), 1957. Ordovician volcanoes, A.S., No. 54, 8, 
has summarized the general features of the Borrowdale Volcanic 
Series as follows. ‘Pyroclastic rocks, ranging from agglomerates 
to the finest dust, predominate and include lithic and crystal 
varieties as well as rarer vitric tuffs and welded tuffs. Only in 
the very lowest beds are sedimentary fragments found among 
the lapilli which make up a large proportion of the material. The 
majority of fragments are andesitic and closely comparable with 
some of the accompanying lava-flows, Frequently both coarser 
and finer tuffs contain a considerable proportion of rhyolitic 
fragments similar to the acid lava-flows. It is clear that erup- 
tions were proceeding from a number of sources and that the 
products were andesitic in some and rhyolitic in others, but the 
main centres of eruption remain unknown. The associated lavas, 
which with the tuffs attain a maximum thickness of upwards of 
12,000 ft., vary from bytownite-basalts to rhyolites, but include 
augite-andesites and more acid andesites which are the most 
common lavas. Flow-brecciation is widespread. Secondary alter- 
ation with production of albite, epidote, chlorite and associated 
minerals is common to both lavas and tuffs, while the former 
show much divitrification. Though the earliest Borrowdale rocks 
are interbedded with the Skiddaw Slates carrying D. bifidus at 
Cross Fell and so clearly submarine, the vast thickness of this 
great pile was probably largely subaerial and includes welded 
tuffs formed as products of nuées ardentes. Some tuffs show 
current bedding and wavy bedding, however, which suggests their 
deposition in lakes or sea, but the absence of sedimentary mater- 
ial rules out the possibility of any lengthy submergence beneath 
the sea during deposition’. 

Underlain by Skiddaw Slates and overlain by the Coniston 
Limestone Group. With regard to the inferior junction MITCHELL 
(G.H.), 1956. The geological history of the Lake District, P.Y.G.S., 
30, 414-15, has written that strikingly ‘different interpretations 
of the relationship between the Skiddaw Slates and the Borrow- 
dale Volcanic Series have been suggested by different authors: 
that the junction between the two formations is formed by norm- 
al faults...; that the Borrowdales are unconformable on Skiddaw 
Slates...; that the Borrowdale Series has been thrust over the 
Skiddaw Slates and is therefore the older...; that they are separ- 
ated by a lag-fault...; that there is a gradual passage between 
the two groups... 

Such a diversity of opinion bears witness to the disturbed 
state of the rocks consequent on the severe earth-movements 
which they have undergone and it seems that each of these 
structural relationships is present at some place along the junct- S 
ion. Evidence has been steadily accumulating, however, to sup- 
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port the claims of Harkness and Ward that the Borrowdale Series 
was conformable on the Skiddaw Slates, and that the highest 
mudstones of the latter contain intercalations of volcanic tuff 
or lava that ultimately increase upwards to the entire exclusion 
of ordinary sediment... It seems likely that in many areas, in 
response to Devonian earth-movements, the more competent 
Borrowdale Volcanic rocks moved over the sheared and folded 
Skiddaw Slates along a fault or faults disposed very nearly along 
the bedding planes adjacent to the junction between the two 
groups of strata. Such fault-planes may well have been folded 
themselves by later movements. Some of the curiously-shaped 
inliers of Skiddaw Slates, as for example that in the Lowther 
Valley, may be explained in this way’. 


The upper limit of the Borrowdale Volcanic Series has like- 
wise been described by MrırcHELL, ibid., 430-1. ‘There is now 
little doubt that between Kentmere and Duddon Bridge the basal 
beds of the Coniston Limestone transgress some 8,000 feet of 
Borrowdale Volcanic rocks. Indeed there is evidence that by the 
time Greenscoe, near Dalton-in-Furness, is reached the Coniston 
Limestone has actually transgressed the whole of the Borrowdale 
Series and rests unconformably on Skiddaw Slates..., although 
re-examination of the ground around the Duddon estuary is 
needed before a modern assessment of the position is possible. 
Recently Dunham (personal communication) confirmed that at 
Greenscoe the Coniston Limestone rests directly on Skiddaw 
Slates, the conglomeratic beds found in places at the base of 
the former being missing. The impersistence of the conglomerates 
is a feature of the group throughout the whole outcrop and they 
probably fill hollows in the surface of unconformity. 


It is clear that following the extrusion of the Borrowdale 
Volcanic Series, and presumably therefore in Llandeilo times, for 
the lowest beds of the Coniston Limestone Group are said to 
be Caradoc in age, there was a period of considerable earth- 
movement and severe erosion before the sea again covered the 
area. The main outcrop of the Coniston Limestone, when traced 
from Shap to Millom, first runs west-south-westwards and then 
south-westwards. Along this line of strike the base of the 
Coniston Limestone Group transgresses the beds of the Borrow- 
dale Volcanic Series, resting on progressively lower and lower 
beds in a south-westward direction. Between Shap and Yewdale 
the amount of the transgression is comparatively small for the 
strike of the two groups is not very different. In this ground the 
unconformity is only revealed when the Devonian folds in the 
Borrowdale rocks pitch as they cross the earlier north-north- 
. easterly trending pre-Caradoc folds. From Coniston south-west- 
wards the transgression is great and over much of this country 
the two groups strike at right angles, the Borrowdale Series 
dipping east or north-east...; a relative uplift of these rocks in 
the south-west of the Lake District is therefore implied in pre- 
Caradoc times and it is tempting to think that this may have 
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been due to a dome-like uplift of the area now occupied by the 
Skiddaw Slates that form Black Combe’. 
(W. F. W.). 


BOULDERY SPILITIC ASH ... Ordovician : Llanvirn Series 


Jones (O.T.) and Pucu (W.J.), 1941. The Ordovician rocks 
of the Builth district. A preliminary account, G.M., 78, 188, stated 
that the rocks appear underneath the Lower Spilites at the south- 
ern end of the Carneddau Range, and rapidly increase in thick- 
ness northwards to at least 300 feet. Included boulders, mainly 
of spilite but also other igneous rocks, may attain a diameter of 
several feet. Included in the zone of Didymograptus murchisoni. 


(W.F. W.). 


BRACHIOPOD BEDS ........ Ordovician : Tremadoc Series 


Type-locality : Cressage Brook 500 yards south-east of Cres- 
sage Church, Shropshire. 


Name first listed by Burman (O.M.B.) and STUBBLEFIELD 
(C.J.), 1925. Notes on the Shineton Shales, P.G.A., 36, 376, 
but for more complete description see STUBBLEFIELD (C.J.) and 
Burman (O.M.B.), 1927. The Shineton Shales of the Wrekin 
District: with notes on their development in other parts of 
Shropshire and Herefordshire, Q.J.G.S., 83, 111. Nodular shales 
with cone-in-cone concretions. Only fossils recorded are brachio- 
pods including Acrotreta sabrinae, Lingulella nicholsoni and Obo- 
lus quadratus. Approximately correlated with Tai-Herion Flags 
of Arenig and Portmadoc Flags of Tremadoc district, Map. 


(W.F. W.). 


BRAGGINGTON SHALES ..... Ordovician : Caradoc Series 


Type-locality : Braggington Coppice, north-east of Middle- 
town, Montgomeryshire. 


Wep (C.B.), 1932. Notes on the Ordovician rocks of Bausley, 
Montgomeryshire, Summ. Prog. G.S.G.B. for 1931, 2, 49-55, Map. 
Grey-green shales and flags forming the topmost subdivision of 
the local Caradoc rocks. Overlain by Upper Llandovery beds, 
underlain by limestones and flags. Fauna includes trinucleids, 
Tetradella, Amplexograptus, Climacograptus, Glyptograptus, Hal- 
lograptus and Orthograptus. 


(W. T. D.). 
BREADSTONE SHALES ..... Ordovician : Tremadoc Series 


Type-locality : Breadstone, Gloucestershire. 


SMITH (S.), 1933. On the occurrence of Tremadoc Shales in 
the Tortworth Inlier (Gloucestershire), Q.J.G.S., 89, 357-63 and 
STUBBLEFIELD (C.J.), Notes on the fossils, ibid., 89, 364-77. Grey, ` 
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buff-weathering, soft, fissile shales with siliceous bands, and thin 
limestone showing cone-in-cone structure. 

Correlated with the Niobe Beds, zone of Dictyonema flabelli- 
forme, but the zone of Clonograptus tenellus may be included, 
ee ey (M.L.K.), 1955. Bristol and its adjoining counties, 

ristol, 5. 


(W. F. W.). 


BRECCIATED LAVA GROUP 
Ordovician: ? Caradoc Series 


Flow-brecciated creamy lavas with well-developed nodular 
rhyolites (20 feet). Total thickness 710 feet. A division of the 
Conway Mountain Volcanic Group. Erres (G.L.), 1909. The rela- 
tion of the Ordovician and Silurian rocks of Conway (North 
Wales), Q.J.G.S., 65, 176, Map. 

(W. F. W.). 


BROAD VEINS o.oo eos cc Ordovician: Ashgill Series 


Type-area : the district including Aberewmeiddaw and Cam- 
bergi Quarries, near Corris, Merioneth. 


Pucu (W.J.), 1923. The geology of the district around Corris 
and Aberllefenni (Merionethshire), Q.J.G.S., 79, 512, 519, Lit., 
Map. Originally a quarryman’s term, the name Broad Vein, or 
Y Faen lydan, is now used as an alternative for the Abercwmeid- 
daw Group. 

(W. T. D.). 


BROEGGEROLITHUS BROEGGERI ZONE 
Ordovician : Caradoc Series 


Type-locality : River Onny valley, near Horderley, Shrop- 
shire. 


Bancrort (B.B.), 1929. Some new species of Cryptolithus, 
(s.L.), from the Upper Ordovician, M.P. Manch. L.P.S., 73, table . 
facing 76. Listed as Cryptolithus broeggeri Zone in a stratigraph- 
ical column, underlain by Cryptolithus caractaci Zone, overlain 
by Cryptolithus sp. Zone. Zonal trilobite now referred to Broeg- 
gerolithus. In south Shropshire the zone forms part of the Glen- 
burrell Beds, but equivalent strata are widespread throughout 
North Wales and west Shropshire. For recent account and faunal 
lists see Dean (W.T.), 1958. The faunal succession in the Caradoc 
Series of south Shropshire, B.M. Geol. Bull., 3, (6), 203. 


(W. T. D.). 


. BROEGGEROLITHUS SOUDLEYENSIS and REUSCHELLA 
ZONE SERENE ES et oe se Ordovician: Caradoc Series 


Type-locality : not definitely stated, but type-locality of B. 
soudleyensis is Soudley, Shropshire. 


Bancrort (B.B.), 1933. Correlation Tables of the Stages 
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Costonian-Onnian in England and Wales, published by the 
author, Blakeney, Glos. In Bancrort’s original usage the species 
employed was Broeggeria [sic] soudleyensis, but the generic name 
was preoccupied, and has since been replaced by Broeggerolithus. 
Underlain by Heterorthis retrorsistria, Broeggeria Zone, and 
overlain by the Cliftonia persculpta Zone, the subdivision was 
listed in a table as the lowest part of the Horderley Sandstone 
in south Shropshire and correlated with strata in the Cross Fell 
area and throughout North Wales. More recently it has been 
shown that Broeggerolithus soudleyensis and Reuschella horder- 
leyensis are respectively the characteristic trilobite and brachio- 
pod of the Lower Horderley Sandstone or Glyptocrinus Flags in 
south Shropshire, see Dean (W.T.), 1958. The faunal succession 
in the Caradoc Series of south Shropshire, B.M. Geol. Bull., 3, (6), 
202-4. 
(W. T. D.). 


BRONSIL SHALES .......... Ordovician : Tremadoc Series 


. Groom (T.T.), 1902. The sequence of the Cambrian and as- 
sociated beds of the Malvern Hills, Q.J.G.S., 58, 105. Equivalent 
to the Grey Shales and Coal Hill Band. Light bluish-grey and 
yellowish-grey, micaceous shales. Thickness about 1000 ft. Char- 
acteristic fossils : Dictyonema flabelliforme [sociale], Tomaculum 
problematicum, Acanthopleurella grindrodi, Anacheirurus frede- 
rici, Euloma monile praemonile, Parabolinella triarthra, Platy- 
peltis crofti. 
(W. F. W.). 


BBUNEL BED Sen ace tee eee Ordovician: Arenig Series 


Type-locality : Brunel’s cuttings, Cleddau Valley, near Tref- 
garn Bridge, Pembrokeshire. 


Series of current-bedded, ashy sandstones, dark micaceous 
shales and grey striped sandy shales; there is a transition down- 
wards into the Trefgarn Andesites. Fauna includes dendroids, 
Didymograptus extensus and Phyllograptus cf. typus. Brunel 
Beds were correlated with a position low down in the zone of 
Didymograptus extensus. THomas (H.H.) and Cox (A.H.), 1924. 
The volcanic series of Trefgarn, Roch, and Ambleston (Pembroke- 
shire), Q.J.G.S., 80, 526. 

Also described by Wrams (T.G.), 1934. The Pre-Cambrian 
and Lower Palaeozoic rocks of the eastern end of the St. David’s 
Pre-Cambrian area, Pembrokeshire, Q.J.G.S., 90, 49, from the 
locality of Tremaenhir where Hicxs (H.), 1872. On the Tremadoc 
rocks in the neighbourhood of St. David’s, South Wales and 
their fossil contents, Q.J.G.S., 29, 39, originally recorded Tre- 
madoc strata but, like other similar records in Pembrokeshire, 
the Brunel Beds have been shown to be of Arenig age. Brunel 


Beds apparently succeed unconformably the Lingula Flags; cor- ` 
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related with the combined Abercastle Beds and Porth Gain Beds 
of Abereiddy-Abercastle area and with Ramsey Island. 


(W. F. W.). 


BRYNSBE DS ei. TENE an Ordovician: Caradoc Series 
Type-locality : Glyn Ceiriog district, Denbighshire. 


Groom (T.) and Laxe (P.), 1908. The Bala and Llandovery 
rocks of Glyn Ceiriog (North Wales), Q.J.G.S., 64, 552, 565. Over- 
lain by Pen-y-graig Ash, underlain by Craig-y-Pandy Ash. 
Caleareous sandstones and shales with ‘Rafinesquina’ ungula, 
‘Orthis elegantula’, Tetradella, Phacopidina apiculata and tri- 
nucleids. 

Listed in a stratigraphical sequence by Wits (L.J.), 1920. 
The geology of the Llangollen district, P.G.A., 31, 10, and describ- 
ed by Wits (L.J.) and Smrt (B.), 1922. The Lower Palaeozoic 
rocks of the Llangollen district, with special reference to the 
tectonics, @.J.G.S., 78, 181-3, as ‘dark-blue slates and argil- 
laceous, siliceous, and ashy sandstones, thin ashes and conglomer- 
ates’. See also Wep (C.B.) et al., 1927. Wrexham, Part I, Lower 
Palaeozoic and Lower Carboniferous rocks, Mem. G.S.G.B., 29, 
37, 43-4; Wepp (C.B.) et al., 1929. Oswestry, Mem. G.S.G.B., 46, 
66. 

Correlated by Bancrort (B.B.), 1933. Correlation Tables of 
the Stages Costonian-Onnian in Britain, published by the author, 
Blakeney, Glos., with the Lower Longvillian and part of the 


Soudleyan Stages. 
(W.T.D., W.F.W.). 


BRYN BRITH GRITS ......... Ordovician: Llanvirn Series 
Type-locality : Bryn Brith, north-east of Arthog, Merioneth. 


Described by Cox (A.H.) and Wetts (A.K.), 1921. The Lower 
Palaeozoic rocks of the Arthog-Dolgelley district (Merioneth- 
shire), Q.J.G.S., 76, 274, as grits with argillaceous matter which 
is so distributed as to assume an agglomeratic appearance. Thick- 
ness variable but about 150 feet. Well-marked band of slate, 
20 feet thick, occurs in lower part of the Bryn Brith Grits and 
has yielded Didymograptus bifidus. Also described by Cox (A.H.), 
1925. The geology of the Cader Idris Range (Merioneth), Q.J.G.S., 
81, 548. 

For further details see Cox (A-H.) and Wetts (A.K.), 1927. 
The geology of the Dolgelley district, Merionethshire, P.G.A., 


38, 282, Map. eae 


BRYN GLAS GROUP .......... Ordovician: Ashgill Series 


Type-locality : Bryn Glas, near Pont Erwyd, Cardiganshire. 


Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardiganshire), 


(Bryn Glas Group, continued) 


Q.J.G.S., 65, 468 et seq., Lit., Map. Topmost subdivision of the 
Plynlimon Stage, overlain by the Pont Erwyd Stage and under- 
lain by the Drosgél Group. Blue-black, unfossiliferous mud- 


stones. 
(W. T.D.). 


BRYN PIG LIMESTONE ....... Ordovician : Caradoc Series 
Type-locality : Bryn Pig, near Lake Bala, Merioneth. 


Eres (G.L.), 1922. The Bala country : its structure and rock- 
succession, Q.J.G.S., 78, 137, 141, 152, Lit., Map. Proposed for one 
of the limestone horizons within the Gelli-Grin Calcareous Ash, 
and was listed by ELLEs, as occurring between the Moel-fryn 
Limestone and the Caerhafotty Limestone. On a later page, 
however, Ess stated that ‘on Bryn Pig still farther south the 
development agrees in the main with that at Gelli-grin’, and 
the key to the map at the end of the paper described the highest 
limestone horizon within the Gelli-grin Calecareous Ash as the 
‘Gelli-grin and Bryn Pig Limestone’. 

(W. T. D.). 


BRYNGWYN BEDS ........... Ordovician : Caradoc Series 


Type-locality : Bryngwyn, south-west of Llansantffraid ym 
Mechain, Montgomeryshire. 


Wuittincton (H.B.), 1938. The geology of the district around 
Llansantffraid ym Mechain, Montgomeryshire, Q.J.G.S., 94, 
427-9, Lit., Map. Massive blue-grey sandstones, about 50 feet 
thick, with lenticular shell-bands containing Wattsella horder- 
leyensis, Kjaerina jonesi, Broeggerolithus globiceps and Phaco- 
pidina apiculata. Overlain by the Pen-y-garnedd Limestone, 
underlain by the Llanyblodwel Beds. The faunas of the highest 
fossiliferous beds indicate a correlation with the Wattsella hor- 
derleyensis Super-zone. 


(W. T.D.). 


BRYOGRAPTUS BEDS ..... Ordovician : ? Tremadoc Series 


Type-locality : south end of Barf Hill, near Keswick, Cum- 
berland. 


MarR (J.E.), 1894. Notes on the Skiddaw Slates, G.M., (4), 1, 
125, applied thename to the black shales of Barf which provide 
Bryograptus ramosus. 

MarR argued a Tremadoc age for the Bryograptus Beds 
because ‘Bryograptus does not occur above this [= Tremadoc] 
horizon’. In this he was supported by Erres (G.L.), 1904. Some 
graptolitic zones in the Arenig rocks of Wales, G.M5.G), 14218 
who earlier in 1898, The graptolite-fauna of the Skiddaw Slates, 
Q.J.G.S., 54, 472, had disclaimed the presence of B. ramosus; the 
specimens which resembled it were described as B. ramosus var. 
cumbrensis (later raised to specific rank) and the associated 
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_ forms are B. kjerulfi and Tetragraptus bigsbyi; the Bryograptus 
Beds were placed by ELuEs (op. cit., p. 530) in the Lower Skiddaw 
_ Slates and she returned, tentatively, to previous ideas that under- 
_ neath the Tremadoc there may be represented the Lingula Flags. 
4 Opinion has fluctuated as to whether the beds at Barf are 
of Tremadoc age or not. Drxon (E.E.L.) in Eastwoop (T.) et al., 
1931. Whitehaven and Workington District, Mem. G.S.G.B., 31, 
was clearly unconvinced that Tremadoc rocks exist in the Lake 
District, but he did not separate the assemblage of graptolites 
from Barf from that from Outerside, the latter being much richer 
in dichograptids; his assumption that the beds are of similar age 
was claimed by Erres (G.L.), 1933. The Lowest Ordovician grap- 
tolite faunas with special reference to the Skiddaw Slates, Summ. 
Prog. G.S.G.B. for 1932, (2), 103, to be unwarranted, the fauna 
from Cuterside being the younger. Eres (G.L.), 1933, op. cit., 
103, stated ‘it is difficult to ignore the evidence afforded by 
Bryograptus kjerulfi. Bryograptus kjerulfi occurs in Norway (the 
type locality) in the upper part of the Dictyonema Shales (Bryo- 
graptus Beds) not far above the Zone of Dictyonema norvegica 
and is known from no other horizon’. Burman (O.M.B.), 1941. 
Some Dichograptids of the Tremadocian and Lower Ordovician, 
A.M.N.H., (11), 7, 119, stated ‘that Bryograptus and Aniso- 
graptus seem to be confined to the Tremadocian, with the 
exception of the species recorded as B. kjerulfi and var. cum- 
brensis from the Skiddaw Slates (var. cumbrensis at least is 
proved by its associates to be Lower Arenig) ’. 
(W. F. W.). 


_BRYOGRAPTUS CALLAVEI ZONE. 
See : Clonograptus tenellus Zone. 


BRYOGRAPTUS KJERULFI ZONE 
Ordovician : ? Tremadoc Series 


Defined by Errrs (G.L.), 1933. The Lower Ordovician grap- 
tolite faunas with special reference to the Skiddaw Slates, Summ. 
Progr. G.S.G.B. for 1932, (2), 100, as containing ‘ Bryograptus 
kjerulfi Lapworth and other mutations with fewer stipes collect- 
ively termed B. cumbrensis Elles’. 

Burman (O.M.B.), 1941. Some Dichograptids of the Trema- 
docian and Lower Ordovician, A.M.N.H., (11), 7, 119, stated ‘ that 
Bryograptus and Anisograptus seem to be confined to the Tre- 
madocian, with the exception of the species recorded as B. kje- 
-` rulfi and var. cumbrensis from the Skiddaw Slates (var. cum- 
brensis at least is proved by its associates to be Lower Arenig) ’. 


(W. F. W.). 


BRYOGRAPTUS ZONE ...... Ordovician : Tremadoc Series 


Lapwortu (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 6, 194, 196, referred indiscriminately 
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to the Bryograptus Zone or the Bryograptus callavei Zone, and © 


stated it is the only graptolitic zone in the Upper Cambrian. The 


zonal name was given as an alternative to the Dichograptus (?) — 


(= Clonograptus) tenellus Zone, and Erres (G.L.) and Woop 
(E.M.R.), 1914. A monograph of British Graptolites, M.P.S., 526, 
also equated the Bryograptus and Bryograptus callavei Zones. 

In Erres (G.L.), 1925. The characteristic assemblages of the 
Graptolite Zones of the British Isles, G.M., 62, 339, the zone is 
defined palaeontologically as containing Bryograptus cumbrensis, 
B. divergens, Clonograptus tenellus and var. callavei; entrance 
of Clonograptus. 

(W. F. W.). 


+ BUILTH AND LLANDEILO FLAGS 
Ordovician : Llandeilo and ? Caradoc Series 


Term used by Murcutson (R.I.), 1834. On the structure and 
classification of the Transition Rocks of Shropshire, Herefordshire 
and part of Wales..., P.G.S., 2, 13, for ‘ dark-coloured flags, mostly 
calcareous with some sandstone and schist’. The scanty fauna 
suggests a Llandeilo age but the mention of the occurrence 
of the rocks at ‘Rorington, near Shelve, Shropshire’ suggests 
that Caradoc rocks may have been included, 

(W. F. W.). 


BUILTH VOLCANIC SERIES.. Ordovician: Llanvirn Series 


Jones (O.T.) and Pucu (W.J.), 1941. The Ordovician rocks of 
the Builth District. A preliminary account, G.M., 78, 186, recog- 
nized the following ascending sequence: (i) red agglomerate 
and ashes, (ii) fine grey ashes and shales, (iii) pebbly felspar 
ashes, (iv) bouldery spilitic ashes, (v) lower spilites, (vi) felsite 
agglomerate, (vii) upper spilites and (viii) keratophyres, breccias 
and ashes qq.v. A thickness of about 2000 feet was attributed to 
the Series. These subdivisions of mainly volcanic rocks were 
treated as stratigraphical units, see Jones (O.T.) and Pucu (W.J.), 
1949. An early Ordovician shore-line in Radnorshire, near Builth 


Wells, Q.J.G.S., 105, Maps. The Builth Volcanic Series is included | 


in the zone of Didymograptus murchisoni. 


(W. F. W.). 


BULTHYsASHES cn ah dhok Ordovician : Caradoc Series 
Type-locality : Bulthy, near Middletown, Montgomeryshire. 


LarwortH (C.) and Warts (W.W.), 1894. The geology of south 
Shropshire, P.G.A., 13, 320-1. Beds of rhyolitic ash, andesitic 
agglomerate and volcanic grit, overlain by the Bausley Shales 
and underlain by andesitic lava. 


(W. T.D.). 
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_CADER BERWYN GREENSTONE 


Ordovician: Caradoc Series 
Type-locality : Cader Berwyn, Montgomeryshire. 


Jukes (J.B.) in Ramsay (A.C.), 1881. The geology of North 
Wales, Mem. G.S.G.B., 3, 2nd Ed., 296. Little information given 


_ by Juxes, but the bed is stated to be underlain by ‘thick slate 


bands’ which separate it from the Carnedd-y-ci Ash 
(W.T.D,). 


CADNANT SHALES .......... Ordovician: Caradoc Series 
Type-locality : Cadnant Park, near Conway, Carnarvonshire. 


Eres (G.L.), 1909. The relation of the Ordovician and Silu- 
rian rocks of Conway (North Wales), Q.J.G.S., 65, 172, 179-82, 
Lit., Map. Dark shales and mudstones with some ashy bands, 


total thickness about 310 feet. Overlain by the Bodeidda Mud- 


stones, underlain by the Conway Mountain Volcanic Series. 
Fauna mainly graptolitic, indicating the Diplograptus multidens 
and Dicranograptus clingani Zones, but a limestone band near 
the base contains Strophomena, Dinorthis and other orthids. 


(W. T. D.). 


CAERHAFOTTY LIMESTONE .. Ordovician: Caradoc Series 
Type-locality : Foel Cae’r hafotty, near Lake Bala, Merioneth. 
Eres (G.L.), 1922. The Bala country : its structure and rock- 

succession, Q.J.G.S., 78, 137, 141, Lit., Map. The lowest of the 

limestone horizons within the Gelli-grin Calcareous Ash, forming 
the base of that series. Underlain by the Pont-y-Ceunant Ash. 


(W.T. D.). 


CAIO GROUP .... Ordovician : ? Ashgill Series and Silurian 


Type-locality : Conwyl Caio Village, near Llansawel, Car- 
marthenshire. 


Drew (H.) and StarterR (LL.), 1910. Notes on the geology of 
the district around Llansawel (Carmarthenshire), Q.J.G.S., 66, 
405, 407, Map. Made up of the Pen-y-ddinas Grits and the 
Llathige Shales and Mudstones. Overlain by the Llansawel Group, 
underlain by the Beili Tew Group. All the beds constituting the 


Group were originally thought to be Silurian in age, but the 


Pen-y-ddinas Grits are now placed in the Ordovician, see DAvIEs 
(K.A.) and Pratt (J.I.), 1933. The conglomerates and grits of the 
Bala and Valentian rocks of the district between Rhayader (Rad- 
norshire) and Llansawel (Carmarthenshire), Q.J.G.S., 89, 203. 


(W. T. D.). 


CALCAREOUS SANDSTONES.. Ordovician : Llandeilo Series | 
Type-area: Llandeilo district, Carmarthenshire. 


Yellow-weathering, calcareous sandstones, 100 feet thick but — 
at Dynevor the basal 25 feet of rock are coarser grained and 
contain small pebbles of tuff, trachyte and devitrified albite- 
rhyolite. Fauna similar to that of the Basal Sands q.v., but 
Sowerbyella antiqua rare. The earliest occurrence of Lloydolithus 
lloydi is found at Dynevor. See Witt1ams (A.), 1953. The geology 
of the Llandeilo district, Carmarthenshire, Q.J.G.S., 108, 191. 


(W. F. W.). 


t CALCAREOUS SERIES .............. Cambro-Ordovician 


Type-areas : Durness, Eireboll and Assynt districts of Suther- 
landshire. 


Superseded by Durness Limestone. 

Pracu (B.N.) and Horne (J.), 1844. Report on the Geology 
of the North-West of Sutherland, Nature, Lond., 31, 31-5. Succeeds 
the Middle Series and subdivided into seven groups. Consists of 
light and dark-grey limestones and dolomites. The term was 
originally used by Prac and Horne to designate all the lime- 
stones and dolomites in the Durness, Eireboll and Assynt districts. 


(V. W.). 


CALYMENE ASHES ............ Ordovician: Arenig Series 


Type-locality : Craig Henllan, north-west of Arenig Fawr, 
Merioneth. 


Grey, blocky beds with much volcanic dust; weather with a 
whitish crust. Neseuretus [Calymene] parvifrons is a typical 
fossil. FEaRNsIDES (W.G.), 1905. On the geology of Arenig Fawr 
en Moel Llyfnant, Q.J.G.S., 61, 619, Map. Also known as Henllan 

shes. 

Cox (A.H.) and Wetts (A.K.), 1927. The geology of the 
Dolgelley district, Merionethshire, P.G.A., 38, 250, Map, noted 
that the rocks are massive-bedded felspathic ash with thin shale 
partings; conglomerates also occur, up to twelve inches thick, 
with felsitic pebbles four inches across. 


f 


(W. F. W.). 


TCALYMENE BEDS ........... Ordovician : Ashgill Series 
Type-locality : Cautley district, Yorkshire. 


Superseded by Diacalymene marginata Beds. 

MarR (J.E.), 1913. The Lower Palaeozoic rocks of the Cautley 
district (Yorkshire), Q.J.G.S., 69, 3. The Calymene Beds, over- 
lain by the Phacops robertsi Beds, were so named from the 
characteristic trilobite, Calymene planimarginata, and were 
thought to be of Caradoc age. The trilobite has since been named . 
Diacalymene marginata, and the beds are assigned to the Ashgill 
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Series. The strata comprise dark shales and limestones with 


Tretaspis, Remopleurides, ‘Cybele’ and brachiopods. 
(W. T.D.). 


_+CALYMENE QUADRATA BEDS 


Ordovician: Ashgill Series 
Type-locality : Blaen-y-cwm Valley, near Llanfyllin, Mont- 
gomeryshire. 


Superseded by Flexicalymene quadrata Zone. 

Kine (W.B.R.), 1923. The Upper Ordovician rocks of the 
south-western Berwyn Hills, Q.J.G.S., 79, 497-9, 504-5, Lit. Grey 
and brown sandy mudstones, overlain by mudstones with Tre- 
taspis bucklandi and underlain by dark mudstones with Phillip- 
sinella parabola. 

(W. TD). 


+ CAMBRO-SILURIAN GROUP 
Ordovician and Silurian : Llandovery Series 


See: Fascicule 3aV, Silurian. 


CAMLO HILL GROUP ......... Ordovician: Ashgill Series 
Type-locality : Camlo Hill, near Abbey-Cwmhir, Radnorshire. 


Roserts (R.O.), 1929. The geology of the district around 
Abbey-Cwmhir (Radnorshire), Q.J.G.S., 85, 654-5, 658-61, Lit., 


- Map. Divided roughly into three parts comprising grey mottled 


mudstones, dark rusty-weathering shales, and blue sandy mud- 
stones. Overlain by Llandovery strata, underlain by the Carmel 
Group. Fossils include Halysites, Acidaspis, Christiania tenui- 
cincta, dalmanellids and Rafinesquina hirnantensis. 


(W.T. D.). 


CARADOC SANDSTONE. 


See : Caradoc Series, pages 5-6. 


CARADOC SERIES (Formation, Group, Sandstone). 
See: Caradoc Series, page 22. 


+ CARADOC SHALE .......... Ordovician : Caradoc Series 


Type-locality : River Onny valley, near Cheney Longville, 
Shropshire. 

Superseded by Onny Shales. 

Srpewick (A.), 1852. On the classification and nomenclature 
of the Lower Palaeozoic rocks of England and Wales, @.J.G.S., 8, 
140, 142. Described as shales with abundant Ampyx and Trinu- 
cleus, immediately overlying the Caradoc Sandstone of the Hor- 
derley section. 

(W. T. D.). 
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CAREG-Y-DEFAID SHALES ... Ordovician: Caradoc Series 


Type-locality : Careg-y-Defaid, a headland west-south-west 
of Pwllheli, Carnarvonshire. 

Black shales to be correlated approximately with the Diplo- 
graptus multidens Zone. MatixEy (C.A.), 1938. The geology of the 
country around Pwllheli, Llanbedrog and Madryn, south-west 
Carnarvonshire, Q.J.G.S., 94, 577, 592-3. 

(W. F. W.). 


CARMEL GROUP ............. Ordovician : Caradoc Series 
Type-locality : Carmel district, Radnorshire. 


Roserts (R.O.), 1929. The geology of the district around 
Abbey-Cwmhir (Radnorshire), Q.J.G.S., 85, 654-8, Lit., Map. 
Black and grey shales and mudstones, with bands of massive 
well-bedded grits. Overlain by the Camlo Hill Group. Thickness 
about 900 feet. Fossils mainly graptolites, though often poorly 
preserved. They include Dicranograptus nicholsoni, Climaco- 
graptus minimus, Diplograptus multidens, Thysanograptus and 
Corynoides. The beds are correlated with the Mydrim Shales of 
South Wales, corresponding to the Mesograptus Beds, Vulgatus 
Beds, and part of the Truncatus Beds. 

(W. T. D.). 


CARN LLUNDAIN SERIES .... Ordovician : Llanvirn Series 
Type-locality : south-west Ramsey Island, Pembrokeshire. 


Described by Princte (J.), 1930. The geology of Ramsey 
Island (Pembrokeshire), P.G.A., 41, 23, as pyroclastic rocks, with 
agglomerate, and at least one thin rhyolitic flow; thickness 1200- 
1400 feet. Probably the same horizon as the Foel Fawr Rhyolites 
and correlated with the Llanrian Volcanic Series of the mainland. 


(W. F. W.). 


CARNEDD-Y-CI ASH ......... Ordovician : Caradoc Series 
Type-locality : Carnedd-y-ci, Berwyn Hills, Montgomeryshire. 


Jukes (J.B.) in Ramsay (A.C.), 1881. The geology of North 
Wales, Mem. G.S.G.B., 3, 2nd Ed., 294, 296. Described by JUKES 
as a greenstone ash, separated by ‘ thick intermediate slate bands’ 
from the stratigraphically younger Cader Berwyn Greenstone. 
No further stratigraphical details given. 


(W. T. D.). 


CASCADE- -BEDS i050 jisvilvanlinos Ordovician : Caradoc Series 
Type-locality : Penwhapple Glen, near Girvan, Ayrshire. 


Lapwortx (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 606, 612, 661, Lit., Map. The topmost sub- 
division of the Ardwell Group, comprising coarse green grits ` 
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_ with banded shales and mudstones. Overlain by the Whitehouse 
_ Group, underlain by the Middle Ardwell Beds. Fauna includes 


Dicranograptus nicholsoni, D. ramosus, Dicellograptus forcham- 


meri and Climacograptus bicornis. 


(W.T. D.). 


CASTELL LIMESTONE ....... Ordovician : Caradoc Series 


Type-locality : large quarry at northern end of Abereiddy 
Bay, Pembrokeshire. 


Cox (A.H.), 1915. The geology of the country between Abe- 
reiddy and Abercastle (Pembrokeshire), Q.J.G.S., 71, 305-6, Lit., 
Map. Dark-grey limestones and shales, forming a series about 
50 feet thick. Fauna includes trinucleids, Sowerbyella, corals, and 
graptolites which indicate the Nemagraptus gracilis Zone, so that 
the horizon may be considered the equivalent of the Mydrim 
Limestone. 

(W. T. D.). 


+ CASTLE COCH BEDS ...... Ordovician : Llanvirn Series 

Type-locality : Castle Coch, west of Abercastle (Pembroke- 
shire). 

Name used by Cox (A.H.) and Jones (O.T.), 1913. The geology 
of the district between Abereiddy and Pencaer, Pembrokeshire, 
B.A.A.S. Rep. (Birmingham), 484, for beds of doubtful stratigraph- 
ical age. See Ynys Castell Ashes. 


(W. F. W.). 
CAW TUFFS. 
See : Tilberthwaite Tuffs. 
GEFN SHIR ASHES: rines Ordovician : Llanvirn Series 


Type-locality : Pared-y-Cefn Hir, east of Arthog, Merioneth. 


Consists of a lower portion of massive fine-grained andesitic 
ashes surmounted by coarser ashes and agglomeratic beds, com- 
posed of rhyolitic to andesitic pebbles set in a moderately coarse 
tuff. The division is completed by thin ashy slates. Thickness 
about 300 feet. See Cox (A.H.) and Wetts (A.K.), 1921. The - 
Lower Palaeozoic rocks of the Arthog-Dolgelley district (Mer- 
ionethshire), Q.J.G.S., 76, 279. The ashy slates mentioned above 
have yielded Didymograptus bifidus, see Cox (A.H.), 1925. The 
geology of the Cader Idris Range (Merioneth), Q.J.G.S., 81, 553. 


For further details see Cox (A.H.) and Wetts (A.K.), 1927. 


The geology of the Dolgelley district, Merionethshire, P.G.A., 38, 


283, Map. Cefn Hir Ashes and Slates recorded by Jones (B.), 
1933. The geology of the Fairbourne-Llwyngwril district, Merio- 
neth, Q.J.G.S., 89, 161. 

(W. F. W.). 
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CEISWYN BEDS ............. Ordovician: Caradoc Series 


Type-locality : Ceiswyn Valley, north of Aberllefenni, Me- 
rioneth. 


Pucu (W.J.), 1923. The geology of the district around Corris 
and Aberllefenni (Merionethshire), Q.J.G.S., 79, 512, 515-7, Lit., 
Map. Subdivision of the Hengae Group, overlain by the Nod Glas 
and underlain by the Craig-y-Llam Group. Mainly blue and grey 
mudstones, estimated thickness about 4000 feet, but the lowest 
200 feet comprise dark highly-cleaved slates. The only fossils 
found include a few poorly-preserved graptolites such as Glyp- 
tograptus ? teretiusculus, and Climacograptus ? schérenbergi. See 
also Jenu (R.M.), 1926. The geology of the district around Towyn 
and Abergynolwyn (Merioneth), Q.J.G.S., 82, 469; Pucu (W.J.), 
1928. The geology of the district around Dinas Mawddwy (Me- 
rioneth), Q.J.G.S., 84, 350; PucH (W.J.), 1929. The geology of 
the district between Llanymawddwy and Llanuwchllyn (Mer- 
ioneth), Q.J.G.S., 85, 249-57; Jones (B.), 1933. The geology of 
the Fairbourne-Llwyngwril district, Merioneth, Q.J.G.S., 89, 164; 
Jones (O.T.) and Pucu (W.J.), 1935. The geology of the districts 
around Machynlleth and Aberystwyth, P.G.A., 46, 249-54, where 
the Ceiswyn Beds are divided into upper and lower parts qq.v. 


(W.T.D., W.F. W.). 


CEISWYN BEDS, LOWER ..... Ordovician : Caradoc Series 


Jones (O.T.) and PucH (W.J.), 1935. The geology of the 
districts around Machynlleth and Aberystwyth, P.G.A., 46, 249, 
separated the Lower Ceiswyn Beds and correlated them with 
the Nant-hir Shales, Glyn-Gower Sandstones, Fronderrw Ash 
and Allt-Ddu Mudstones of the Bala area. Dark-blue slates about 
200-300 feet thick between Towyn and Dinas Mawddwy succeeded 
by a ‘monotonous group of grey-blue, slaty mudstones which are 
nearly 4,000 feet thick’. The lower beds yield graptolites which 
suggest a correlation with the zone of Nemagraptus gracilis. 


(W. F. W.). 


CEISWYN BEDS, UPPER ...... Ordovician : Caradoc Series 
Type-locality : Dinas Mawddwy, Merioneth. 


Jones (O.T.) and Puch (W.J.), 1935. The geology of the 
districts around Machynlleth and Aberystwyth, P.G.A., 46, 252, 
separated the topmost 300 feet of the Ceiswyn Beds as the Upper 
Ceiswyn Beds which consist of rusty-weathering shales and 
mudstones. Fauna includes brachiopods, Salterolithus caractaci, 
Phacopidina apiculata, Brongniartella bisulcata, Asaphus powisi 
and Flexicalymene aff. caractaci. Correlated with the Pont-y- 
Ceunant Ash and Gelli-Grin Calcareous Ash of the Bala area. 


(W. F. W.). 


SS 
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_ +CEMENT-STONE GROUP. 


See: Whitehouse Beds. 


' CERIG GWYNION QUARTZITE . Ordovician: Arenig Series 


Type-locality : Cerig Gwynion, Pen Caer, near Fishguard, 


i Pembrokeshire. 


Name applied to saccharoidal quartzites found to underlie 
Abercastle and Porth Gain Beds and to rest upon Porth Duggan 
Flags; thickness 100 feet. Cox (A.H.), 1930. Preliminary note on 
the geological structure of Pen Caer and Strumble Head, Pem- 
brakeshire, P.G.A., 41, 281. 

(W. F. W.). 


CHATWALL GROUP .......... Ordovician : Caradoc Series 
Type-area : Caradoc-Wrekin district, Shropshire. 


LarwortH (C.), 1916. Summ. Prog. G.S.G.B. for 1915, 38. 
Listed in a stratigraphical column. No further details given. 
Overlain by Longville Group; underlain by Harnage Group. 
Consists in ascending order of Lower Chatwall Sandstone, Upper 
Chatwall Sandstone and Alternata Limestone. For further in- 
formation and discussion see Dean (W.T.), 1958, The faunal 
succession in the Caradoc Series of south Shropshire, B.M. Geol. 
Bull., 3, (6), 216. 

(W. T. D.). 


CHATWALL SANDSTONE .... Ordovician: Caradoc Series 


Type-locality : Chatwall district, Shropshire. ee 


Cattaway (C.), 1877. On a new area of Upper Cambrian 
rocks in south Shropshire, with a description of a new fauna, 
Q.J.G.S., 33, 654-5. Shown by CatLaway in map and section. 
Overlain unconformably by Llandovery beds in Harnage area; 


i 


underlain by the Harnage Shales. 


CHATWALL SANDSTONE, LOWER 


The Sandstone was incorporated by Lapworts (C.), 1916. 
Summ. Prog. G.S.G.B. for 1915, 38, in his Chatwall Group, and 
split up into an Upper and a Lower Chatwall Sandstone. The 
latter received the alternative name Glyptocrinus Flags, which 
has been preferred by Rosertson (T.) in Pocock (R.W.) et al., 
1938. Shrewsbury District including the Hanwood Coalfield, Mem. 
G.S.G.B., 87, Lit. 

(W. T. D.). 


Ordovician : Caradoc Series 
Type-area: Caradoc-Wrekin district, Shropshire. 


Lapwortu (C.), 1916. Summ. Prog. G.S.G.B. for 1915, 38. 
Listed in a stratigraphcial column, with the alternative name 
‘Glyptocrinus Flags’ by which it is more generally known. Over- 


(Chatwall Sandstone, Lower, continued) 


lain by Upper Chatwall Sandstone, underlain by Harnage Shales. 
No further details given, but for more recent account see DEAN 
(W.T.), 1958. The faunal succession in the Caradoc Series of 
south Shropshire, B.M. Geol. Bull., 3, (6), 216. 

(W. T.D.). 


CHATWALL SANDSTONE, UPPER . 
Ordovician: Caradoc Series 


Type-area: Caradoc-Wrekin district, Shropshire. 


Lapwortu (C.), 1916, Summ. Prog. G.S.G.B. for 1915, 38. 
Overlain by the Alternata Limestone; underlain by the Lower 
Chatwall Sandstone (Glyptocrinus Flags). In a recent discussion by 
Dean (W.T.), 1958. The faunal succession in the Caradoc Series 
of south Shropshire, B.M. Geol. Bull., 3, (6), 216, it has been 
suggested that the Upper Chatwall Sandstone represents a sandy 
development of the basal Upper Longvillian at Chatwall, possibly 
separated by a faunal break from the underlying Lower Chatwall 
Sandstone. 

(W.T. D.). 


CHELMICK FLAGS AND SHALES 
Ordovician : Caradoc Series 


Type-area: Caradoc-Wrekin district, Shropshire. 


LapwortH (C.), 1916. Summ. Progr. G.S.G.B. for 1915, 38. 
Listed in a stratigraphical column. No details given. Overlain 
by the Birrells Wood Flags; underlain by the Alternata Lime- 
stone. For recent discussion see Dean (W.T.), 1958, The faunal 
succession in the Caradoc Series of south Shropshire, B.M. Geol. 
Bull., 3, (6), 216. 


(W. T. D.). 


CHENEY LONGVILLE FLAGS . Ordovician : Caradoc Series 
Type-locality : the lane west of Cheney Longville, Shropshire. 


La Toucue (J.D.), 1884. A Hand-book of the geology of Shrop- 
shire, London and Shrewsbury, 12-13. Listed in a stratigraphical 
table, and localities given, but no details of lithology provided. 
Overlain by the Onny Shales; underlain by the Chatwall or 
Horderley Sandstone. 

Bancrort (B.B.), 1933. Correlation Tables of the Stages Cos- 
tonian-Onnian in England and Wales, published by the author, 
Blakeney, Glos., used the term, modified to ‘Longville Flags’, 
for the stratal equivalent of his Marshbrookian Stage and, with 
the exception of the lowest zone, his Upper Longvillian Substage. 
For recent account and faunal lists see DEAN (W.T.), 1958. The 
faunal succession in the Caradoc Series of south Shropshire, 
B.M. Geol. Bull., 3, (6), 191-231. 


(W. T. D.). 
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‘CHINA-STONE’ ASHES (of Dolgelly) 
Ordovician: Llanvirn Series 

Type-locality : Pont Kings, Gwynant River, near Dolgelly, 
Merioneth. 

Blue-hearted, fine-grained rocks weathering with a white 
crust predominant; associated with rhyolitic ashes and slates. 
Cox (A.H.) and Wetts (A-K.), 1921. The Lower Palaeozoic rocks 
of the Arthog-Dolgelley district (Merionethshire), Q.J.G.S., 76, 
546, considered that a part of the underlying Pont Kings Slates 
represented the lowest part of the bifidus Zone and because the 
‘china-stone’ ashes resembles so closely volcanic rocks of Shrop- 
shire they argued that the ‘china-stone’ ashes should be 
correlated with the bifidus Zone. 

(W.F. W.). 


+ CHIRBURY SERIES ......... Ordovician : Caradoc Series 
LapwortH (C.), 1887. The Ordovician rocks of Shropshire, 
B.A.A.S. Rep. for 1886, Birmingham Meeting, 662. Name includes 


Aldress ‘Group’ and Marrington ‘Group’. 
(W. F. W.). 


+ CHLORITIC SLATE AND PORPHYRY 
Ordovician : Llanvirn and ? Llandeilo Series 

Type-area : English Lake District. 

Superseded by Borrowdale Volcanic Series q.v. 

SepewIck (A.), 1855. A Synopsis of the Classification of the 
British Palaeozoic Rocks, London and Cambridge, xxi; obviously 
an alternative of Green Slate and Porphyries q.v. The division 
was recognized by SEpGwick as forming ‘no passage into the 
Skiddaw slate’ but that it ‘seems to pass, at one extremity, into 
the calcareous slates of the Coniston group’. 

(W. F. W.). 


CLIFTONIA PERSCULPTA ZONE 
Ordovician : Caradoc Series 
Bancrort (B.B.), 1933. Correlation Tables of the Stages 
Costonian-Onnian in England and Wales, published by the 
author, Blakeney, Glos. In east Shropshire the zone comprises 
part of the so-called Main Green and Purple Sandstones of the 
Horderley Sandstone. Overlain by the zone of Dinorthis multi- 
plicata; underlain by the zone of Broeggerolithus soudleyensis 
and Reuschella. The zonal brachiopod has never been described 


or figured. 
(W. T. D.). 


‘+ CLIMACOGRAPTUS BEDS ... Ordovician : Caradoc Series 


Lapworts (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 36. A subdivision of the Aldress Shales. Listed 


in stratigraphical section. 
(W.F. W.). 
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CLIMACOGRAPTUS PELTIFER ZONE 7 
Ordovician : Caradoc Series 


Type-area : Moffat district, Dumfriesshire. 


Erres (G.L.) and Woop (E.M.R.), 1906. A monograph of 
British graptolites, M.P.S., 196. 

The zone was not precisely defined by Erres and Woop but 
in their description of C. peltifer they not only cited its occurrence 
in the Dicellograptus patulosus Zone, but also stated that in 
association with D. patulosus, C. peltifer marked a zone below 
the Climacograptus wilsoni Zone. In a later part of their mono- 
graph (516-26) ELLes and Woop omitted the D. patulosus Zone 
and used instead a joint zone of Climacograptus peltifer - Meso- 
graptus (now Diplograptus) multidens, which has since been fre- 
quently quoted. 

E.tes (G.L.), 1937. The classification of the Ordovician rocks, 
G.M., 74, 488, equated the peltifer Zone of Scotland with the 
multidens Zone of Wales and the Welsh Borderland. Recently, 
however, it has been suggested that both the Climacograptus 
peltifer and C. wilsoni Zones of the south of Scotland are re- 
presented in Wales by a single Diplograptus multidens Zone, see 
JAANUSSON (V.) and Srracuan (L), 1954. Correlation of the 
Scandinavian Middle Ordovician with the graptolite succession, 
Geol. Féren. Stockh. Férh., 76 (4), 695. 

(W. T. D.). 


CLIMACOGRAPTUS WILSONI ZONE 
Ordovician : Caradoc Series 


Type-locality : Hartfell Spa, near Moffat, Dumfriesshire. 


LapwortH (C.), 1878. The Moffat Series, Q.J.G.S., 34, 254, 
262, 271, 286, 308-11, Lit., Map. Lowest of the three zones con- 
stituting the Lower Hartfell Group. Overlain by the Dicranograp- 
tus clingani Zone, underlain by the Glenkiln Shales. Grey and 
black shales, unfossiliferous except for a few thin bands which 
are full of well-preserved graptolites, including Leptograptus, 
Dicranograptus nicholsoni, Orthograptus truncatus, Lasiograptus 
and Corynoides calycularis. 


Erres (G.L.), 1937. The classification of the Ordovician rocks, 
G.M., 74, 485, stated that LapwortH separated the ‘horizon of 
Cl. wilsoni on account of the peculiar and easily recognizable 
features of that fossil, though modern work would indicate that 
the fauna of this horizon is closely connected with that of the 
Cl. peltifer horizon below. Hence in South Scotland the zone[s] of 


Cl. peltifer and Cl. wilsoni are really passage zones between the 
Glenkiln and Hartfell faunas’. 


JAANUSSON (V.) and Srracuan (I.), 1954. Correlation of the 
Scandinavian Middle Ordovician with the graptolite succession, 
Geol. Foren. Stockh. Férh., 76, 695, have observed ‘that the 
zones of Climacogr. peltifer and Climacogr. wilsoni of the Scottish ` 
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succession appear to be replaced by the single Diplogr. multidens 
zone in Wales’. 
(W.T. D., W.F. W.). 


CLEIPSCAVA I. T eos aE awk Ordovician : Arenig Series 


Type-locality : Clip-y-Gylfinhir, about one mile north-west 
of Porth Neigwl, Lleyn Peninsula, Carnarvonshire. 


An albite-basalt underlain by Hirundo Beds with Azygo- 
graptus suecicus. MATLEY (C.A.), 1932. The geology of the country 
around Mynydd Rhiw and Sarn, south-western Lleyn, Carnar- 
vonshire, Q.J.G.S., 88, 251, 260. 

(W.F. W.). 


CLONOGRAPTUS TENELLUS VAR. CALLAVEI BEDS 
Ordovician : Tremadoc Series 


Type-locality : Calvert borehole (eastern), Buckinghamshire. 


STUBBLEFIELD (C.J.) and Burman (O.M.B.), 1927. The Shineton 
Shales of the Wrekin District: with notes on their development 
in other parts of Shropshire and Herefordshire, Q.J.G.S., 83, 
correlation table facing p. 118. The name is applied to dark-grey 
and greenish-grey shales, sometimes dark-red in colour due to 
Triassic (?) staining, with cone-in-cone nodules, all unconfor- 
mably overlain by low-dipping Lower Liassic strata which 
Davies (A.M.) and PRINGLE (J.), 1913. On two deep borings at 
Calvert Station (north Buckinghamshire) and on the Palaeozoic 
Floor north of the Thames, Q.J.G.S., 69, 322, described from the 
eastern of the two boreholes which were sunk for supplies of 
natural gas. They estimated a minimum true thickness of 480 ft. 
of Tremadoc beds below the Lower Lias unconformity which was 
penetrated at a depth of 4434 ft. from the surface. Fauna com- 
prises C. tenellus callavei, ? Bryograptus, Lingulella nicholsoni. 

Clonograptus tenellus var. callavei, better referred to as 
C. tenellus var. sarmentosus, is probably not the same as Bryo- 
graptus callavei of which the holotype is lost, StuBBLEFIELD (C.J.), 
1929. Notes on some early British graptolites, G.M., 66, 269, 283. 


(W.F. W.). 


CLONOGRAPTUS TENELLUS ZONE 
Ordovician : Tremadoc Series 


Name appears to have been used in the form of Dichograp- 
tus (?) tenellus Zone as an alternative to Bryograptus callavei 
Zone and was stated to be the only graptolitic zone in the Upper 
Cambrian, Lapwortu (C.), 1880. On the geological distribution 
of the Rhabdophora, A.M.N.H., (5), 6, 196. LapwortH recognized 


‘the zone in Scania, Norway, Shropshire and Malvern Hills. 


For the most modern account of the development of the zone 
in Britain see STUBBLEFIELD (C.J.) and Burman (O.M.B.), 1927. 
The Shineton Shales of the Wrekin District : with notes on their 
development in other parts of Shropshire and Herefordshire, 
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Q.J.G.S., 83, 110, 119. Characteristic fossils include : Adelograptus 
hunnebergensis, Clonograptus tenellus and var. callavei, Agnos- 
tus calvus, A. callavei, Euloma monile, Macropyge chermi, Myinda 
uriconi, Symphysurus crofti, Broggeria salteri. 

(W.F. W.). 


COAL HILL BAND ......... Ordovician: Tremadoc Series 


Type-locality : Coal Hill Cottage, near White Leaved Oak, 
Herefordshire. 


Groom (T.T.), 1902. The sequence of the Cambrian and as- 
sociated beds of the Malvern Hills, Q.J.G.S., 58, 106. Grey shales 
frequently altered by doleritic intrusions into indurated yellow- 
ish-white adinoles. Characteristic fossils: Dictyonema flabelli- 
forme [sociale], Tomaculum problematicum. 

Renamed Coal Hill Shales, STUBBLEFIELD (C.J.) and BULMAN 
(O.M.B.), 1927. The Shineton Shales of the Wrekin District : with 
notes on their development in other parts of Shropshire and 
Herefordshire, Q.J.G.S., 83, table facing p. 118. 

(W. F. W.). 


COARSE TUFFS : 
Ordovician: Llanvirn and ? Llandeilo Series 


Type-locality : Threshthwaite Crag, Caudale Moor, West- 
morland. 


These are the Harrath Tuffs of GREEN and the Felsitic Tuffs 
of HARTLEY qq.v. Described as lithic tuffs and agglomerates by 
MircHett (G.H.), 1929. The Succession and Structure of the Bor- 
rowdale Volcanic Series in Troutbeck, Kentmere, and the west- 
ern part of Long Sleddale (Westmorland), Q.J.G.S., 85, 22. Extend 
eastwards, see MrrcHELL (G.H.), 1934. The Borrowdale Volcanic 
Series and associated rocks in the country between Long Sleddale 
and Shap, ibid., 90, 430. 

Equated with reservation with the Lincomb Tarns Formation, 
which includes many welded tuffs, see OLIveR (R.L.), 1954. Weld- 
ed tuffs in the Borrowdale Volcanic Series, English Lake District, 
with a note on similar rocks in Wales, G.M., 91, 477. 


(W. F. W.). 


COENOGRAPTUS BEDS ...... Ordovician : Caradoc Series 
Type-locality : Berrybush Burn, near Moffat, Dumfriesshire. 


Lapwortu (C.), 1878. The Moffat Series, Q.J.G.S., 34, 250, 286, 
304, Map. Upper portion of the Glenkiln Shales, overlain by the 
Hartfell Shales and underlain by Ribbed Shales. Known also 
as the Didymograptus Beds. Black shales and flags, with bands 
of grey and white mudstone, containing Nemagraptus [Coeno- 
graptus] gracilis, Didymograptus superstes, Dicellograptus, Di- 
cranograptus, Orthograptus and Glossograptus. 

(W.T. D.). 
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COETMOR ASH GROUP ...... Ordovician : Caradoc Series 


Type-locality : Coetmor, east-north-east of the Sychnant 
Pass, Conway, Carnarvonshire. 


| Comprise brecciated rhyolites, ashy grits and mudstones with 
Lingulae; thickness variable. Topmost subdivision of the Conway 
Mountain Volcanic Group. Exxes (G.L.), 1909. The relation of 
the Ordovician and Silurian rocks of Conway (North Wales), 
Q.J.G.S., 65, 177, Map. 

(W. F. W.). 


tT COMPACT LIMESTONES ... Ordovician: Caradoc Series 
Type-locality : Benan Burn, near Girvan, Ayrshire. 


Lapwortu (C.), 1882. The Girvan Succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 555, 661, Lit., Map. Subdivision of the Stin- 
char Limestone Group, overlain by Didymograptus Shales and 
underlain by Maclurea Beds. Hard, well-bedded, unfossiliferous 
limestones. 

(W. T.D.). 


T CONISTON LIMESTONE .... Ordovician: Caradoc Series 
Type-locality : Coniston district, Lancashire. 


Superseded by Coniston Limestone Series (s.s.). 

The third division which Orey (J.), 1820. Remarks on the 
succession of rocks in the district of the Lakes, Lonsdale Maga- 
zine, 1, 433 (reprinted in 1820 in Tilloch’s Phil. Mag., 56, 257-61), 
recognized in the rock-succession of Lakeland ‘commences with 
a bed... of a dark-blue limestone (the transition limestone of 
some geologists), intermixed with a slaty rock of the same colour; 
this is the first stratum in which I have recognised any organic 
remains of shells, &c.’. This third division of Orey obviously 
includes at its base the Coniston Limestone. 

MarsHati (J.G.), 1840. Description of a section across the 
Silurian rocks in Westmoreland, from the Shap Granite to Cas- 
terton Fell, B.A.A.S. Rep. for 1839, 67. Described as ‘ consisting 
of blue flagstone, black slate and blue limestone’, overlain by 
the Blawith Slate and underlain by the ‘Cambrian system of 
Cumberland’. No details of thickness or fauna, but the latter 
was said to have been identified with that of the Caradoc Sand- 
stone. See also AVELINE (W.T.) et al., 1872. Kirkby Lonsdale and 
Kendal, Mem. G.S.G.B., 7-8, Lit. 

(W. T. D.). 


CONISTON LIMESTONE GROUP. 


See: Coniston Limestone Series. 


t CONISTON LIMESTONE, LOWER 
Ordovician: Caradoc Series 


Type-locality : Stile End, near Kentmere, Westmorland. 
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Superseded by Stile End Beds. 
Harker (A.) and Marr (J.E.), 1891. The Shap Granite and 
the associated igneous and metamorphic rocks, Q.J.G.S., 47, 268- — 
75, 309-17, map. Ashy calcareous beds, overlain by rhyolite (later 
the Yarlside Rhyolite), underlain by the Borrowdale Volcanic 
Series. Named also ‘Stile End Limestone’. 
(W. T. D.). 


CONISTON LIMESTONE SERIES 
Ordovician : Caradoc and Ashgill Series 


Type-locality : Coniston district, Lancashire. 


AvELINE (W.T.), 1872. On the continuity and breaks between 
the various divisions of the Silurian strata in the Lake District, 
G.M., 9, 441, first employed the term, and Avetine (W.T.) et al., 
1888. Kendal, Sedbergh, Bowness and Tebay, Mem. G.S.G.B., 
2nd Ed., 7, included therein Ashgill Shales, Limestone, Felsite 
and Calcareous Ash. 

Apart from the Caradoc rocks, the name also originally in- 
cluded all the strata of Ashgill age of the Coniston district, a 
meaning later adopted by Nıcmorson (H.A.) and Marr (J.E.), 
1891. The Cross Fell Inlier, Q.J.G.S., 47, 509-12; Marr (J.E.), 
1892. The Coniston Limestone Series, G.M., (3), 9, 97-110. At 
the present day it is usually restricted to the rocks comprising 
the Roman Fell and Sleddale Groups or Stages, see Eastwoop 
(T.), 1953. British Regional Geology : Northern England, 3rd Ed., 
17. MırcueLL (G.H.), 1956. The geological history of the Lake 
District, P.Y.G.S., 30, 432, has proposed that Coniston Limestone 
Group replaces AvELINE’s Coniston Limestone Series (s.l.) but 
this appears unnecessary. 

(W.T.D., W.F. W.). 


CONISTON LIMESTONE, UPPER 
Ordovician : Caradoc Series 


Type-locality : Shap district, Westmorland. 


HARKER (A.) and Marr (J.E.), 1891. The Shap Granite and 
the associated igneous and metamorphic rocks, Q.J.G.S., 47, 
268-74. The term was used for the topmost subdivision of the 
Coniston Limestone Series, underlain by a calcareous breccia, 
and overlain by the Brathay Flags, the Ashgill Shales and 
Stockdale Shales being absent. The position of the horizon 
corresponds broadly with that of the Applethwaite Beds, but it 
is not clear whether higher horizons are involved, and the name 
has not come into general usage. 


(W. T. D.). 


CONWAY CASTLE GRITS ..... Ordovician : Ashgill Series 
Type-locality : Conway Castle, Denbighshire. 


í Erres (G.L.), 1909. The relation of the Ordovician and k 
Silurian rocks of Conway, Q.J.G.S., 65, 183, described the rocks 
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as massive calcareous grits with shale bands, 150 feet thick. The 
fauna was recognized as being similar to that from the Hirnant 
Beds q.v., and these were considered by Erres to be of basal 
_ Silurian (Llandovery) age. Pucu (W.J.), 1929. The geology of 
the district between Llanymawddy and Llanuwchllyn (Merio- 
neth), ibid., 85, 265-74, has proved that the Hirnant Beds underlie 
the persculptus Zone, which is normally accepted as the basal 
graptolitic zone of the Llandovery Series. By comparison, there- 
fore, the Conway Castle Grits are transferred to the Ashgill 
Series. 
(W. F. W.). 


CONWAY (Mountain) VOLCANIC SERIES 
Ordovician : ? Llandeilo and ? Caradoc Series 


Type-locality : Conway Mountain, near Conway, Denbigh- 
shire. 


Erres (G.L.), 1909. The relation of the Ordovician and Silu- 
rian rocks of Conway (North Wales), Q.J.G.S., 65, 172, 175-9. 
Succession of rhyolites and ashes, with occasional bands of mud- 
- stone, grit and shale. Overlain by the Cadnant Shales. Divided 
into (i) Lower Banded Lava Group, (ii) Lower or Bodlondeb Ash 
Group, (iii) Upper Brecciated Lava Group, and (iv) Upper or 
Coetmor Ash Group qq.v. 

(W. T. D.). 


CORINEORTHIS BEDS ...... Ordovician: Llandeilo Series 
Type-area: Llandeilo district, Carmarthenshire. 


Wrams (A.), 1953. The geology of the Llandeilo district, 
Carmarthenshire, Q.J.G.S., 108, 192, restricted the term to impure 
calcareous flags with intercalated massive limestones; Corineor- 
this pustula is restricted to these beds, and other common forms 
are Basilicus tyrannus, Flexicalymene cambrensis, Horderleyella 
cf. plicata and Dalmanella parva. Thickness 50 feet. A subdivision 
of the Marrolithus inflatus maturus Beds of the Lower Llandeilo. 


(W. F. W.). 


CORONA BEDS 2.6 me ee seins Ordovician: Caradoc Series 
Type-locality : Pus Gill, near Dufton, Westmorland. 


Nicuotson (H.A.) and Marr (J.E.), 1891. The Cross Fell 
Inlier, Q.J.G.S., 47, 504-6, 508-11. Named after the brachiopod 
Trematis corona, the Corona Beds were also referred to as 
‘Corona Series’ by NicHotson and Marr (loc. cit.), apparently 
with no difference in meaning, but the latter term has not come 
into general usage. The name superseded the earlier ‘ Discina 
corona Bed’, which was apparently restricted to one small ho- 
rizon. The strata comprise ashy shales and mudstones with 
occasional beds of impure limestone. They have been described 
in detail by Dean (W.T.), 1959. The stratigraphy of the Caradoc 
Series in the Cross Fell Inlier, P.Y.G.S., 32, 185-228, who restricted 
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them to strata of Lower Longvillian age. They probably lie un- 
conformably on the Borrowdale Volcanics Series, and are over- 
lain by the Dufton Shales. They are found only in the central — 
and southern parts of the Cross Fell Inlier, but are represented 
in the north of the inlier by part of the Melmerby Beds. Fauna 
includes also Bancroftina cf. typa, Dalmanella cf. lepta, Kjaerina, 
Sowerbyella, Broeggerolithus, Brongniartella and Proetidella, 
with the ostracods Primitia and Ulrichia locally abundant. 


(W. T.D.). 
+ CORONA SERIES. 
See: Corona Beds. 
CORSTON GRITS ............. Ordovician : Caradoc Series 


Type-locality : Coston Farm (Corston on the old maps), near 
Clunbury, Shropshire. 


La Toucue (J.D.), 1884. A Hand-book of the geology of 
Shropshire, London and Shrewsbury, 25. The name must be 
considerd to be synonymous, at least in part, with the Hoar 
Edge Grits, as La Toucue had already referred to the latter 
as occurring at Corston Farm, now known as Coston. This is also 
the type-area for BaNcrort’s Costonian Stage. No further details 
were given by La ToucuE, except to state that the beds were 
faulted against Ludlow Shales. 

(W. T. D.). 


CORWEN GRIT(S) ............. Ordovician: Ashgill Series 
Type-area : Corwen district, Denbighshire. 


Hucues (T.McK.), 1877. On the Silurian grits of Corwen, 
North Wales, Q.J.G.S., 33, 207. Few stratigraphical details were 
given, other than to state that the Grits are overlain by pale 
slates, and underlain by Bala Beds. 

For further details see Wepp (C.B.) et al., Wrexham, Part I, 
Lower Palaeozoic and Lower Carboniferous rocks, Mem. G.S.G.B., 
29 et seqq., where the bed is shown to be the topmost member 
of the Ashgill Series and equivalent to the Glyn and PlAs-uchaf 
Grits. SmirH (B.), 1935. The Mynydd Cricor Inlier, P.G.A., 46, 
189, where Corwen Grit is given as an alternative name for the 
Cricor Grit q.v. 

(W. T.D.). 


COSTON BEDS ............... Ordovician : Caradoc Series 


Type-locality: Coston Farm district, east of Clunbury, 
Shropshire. 


Dean (W.T.), 1958. The faunal succession in the Caradoc 
Series of south Shropshire, B.M. Geol. Bull., 3, (6), 197. Local 
name given to strata belonging to the Costonian Stage at Coston.’ 
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Overlain by the Smeathen Wood Beds of Harnagian age. Sub- 
divided into three parts as follows: Lower Coston Beds or Basal 
Conglomerates, no fossils found; Middle Coston Beds or Hark- 
_ nessella Beds, brachiopods the only abundant fossils; Upper 
Coston Beds or Costonia ultima Beds, thickly-bedded sandstones 
with trilobites and brachiopods. Total thickness variable, but 
maximum of over 150 feet. 


Distribution: Known only from the southern part of the 
Caradoc area of south Shropshire. 
(W. T. D.). 


COSTONIA ULTIMA BEDS .... Ordovician: Caradoc Series 
Type-locality : Coston Farm, east of Clunbury, Shropshire. 


Dean (W.T.), 1958. The faunal succession in the Caradoc 
Series of south Shropshire, B.M. Geol. Bull., 3, (6), 197. The top- 
most subdivision of the Coston Beds, comprising 35 feet or more 
of thickly-bedded sandstones with trilobites (Costonia ultima, 
Flexicalymene) and brachiopods (Horderleyella plicata, Smea- 
thenella strophomenoides, Dalmanella). Underlain by the Hark- 
nessella Beds or Middle Coston Beds, overlain by the Smeathen 
Wood Beds. 

Distribution : Known only from the southern Caradoc area, 
but correlated with the Harknessella subquadrata Zone of the 
northern Caradoc area. 

(W. T. D.). 


COSTONIAN STAGE .......... Ordovician : Caradoc Series 
Type-locality : Coston district, Shropshire. 


Bancrort (B.B.), 1933. Correlation Tables of Stages Coston- 
ian-Onnian in England and Wales, published by the author, 
Blakeney, Glos. Introduced. by Bancrort to supersede his earlier 
Girvanian Stage. Overlain by the Harnagian Stage. Used to in- 
clude the strata grouped as Hoar Edge Grits in Shropshire, 
including grits, mudstones and limestones. Fauna contains Cos- 
tonia ultima, Smeathenella, Cliftonia, Rafinesquina, Dinorthis 
flabellulum and Harknessella spp. For description and faunal list 
see Dean (W.T.), 1958. The faunal succession in the Caradoc 
Series of south Shropshire, B.M. Geol. Bull., 3, (6), 197, 218. 


(W. T. D.). 


CRAFNANT VOLCANIC SERIES 
Ordovician : Caradoc Series 


Type-area : Llyn Crafnant district, near Trefriw, Carnarvon- 
' shire. 

Daves (D.A.B.), 1936. The Ordovician rocks of the Trefriw 
district (North Wales), Q.J.G.S., 92, 64-5, 70-7, Lit., Map. Rhyo- 


lites and rhyolite-tuffs with unfossiliferous interbedded grey 
slates. Equated with at least part of the Snowdon Volcanic Suite. 
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Total thickness about 1700 feet. Overlain by the Llanrhychwyn 
Slates, underlain by the Glanrafon Beds. 
(W. T.D.). 


CRAG HILL BEDS ............ Ordovician: Ashgill Series 


Type-locality : Crag Hill, near Horton-in-Ribblesdale, York- 
shire. 


Kine (W.B.R.) and Wiicocxson (W.H.), 1934. The Lower 
Palaeozoic rocks of Austwick and Horton-in-Ribblesdale, York- 
shire, Q.J.G.S., 90, 10-11, Lit., Map. Bedded limestones with mud- 
stone bands, overlain by Silurian strata. Thought originally to 
be of highest Caradoc age, but subsequently placed in the lower 
part of the Ashgill. Fossils include Favosites, Halysites, Cybele, 
Chasmops, Sphaerocoryphe thompsoni, Hebertella crispa and 
Sowerbyella rhombica. See also K1nc (W.B.R.) and Wrams (A.), 
1948. On the lower part of the Ashgillian Series in the north of 
England, G.M., 85, 207. 

(W. T. D.). 


CRAIGHEAD LIMESTONE (Series) 
Ordovician : Caradoc Series 


Type-locality : Craighead Hill, on the north side of the Water 
of Girvan, north-east of Girvan, Ayrshire. 


SEepewick (A.), 1850. On the geological structure and relat- 
ions of the Frontier Chain of Scotland, B.A.A.S. Rep. (Edin- 
burgh), 105, included in his North Girvan Group the ‘great con- 
cretionary and highly inclined mass of limestone at Craig Head’. 


Murcuison (R.I.), 1851. On the Silurian rocks of the south 
of Scotland, Q.J.G.S., 7, 146, mentioned a great mass of limestone 
at Craig Head which ‘lies low in the Scottish Silurian rocks’. 
Later (p. 154), ‘it is fair to infer that this rock of Bogang, as 
well as that of Craig Head north of Girvan is... properly referred 
to the age of the Llandeilo flags’. 


LarwortH (C.), 1882. The Girvan Succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 580, clearly equated the calcareous rocks 
of Craighead with the Stinchar Limestone but noticed that fossils 
were unusually common in the former rocks; this correlation was 
approved by Pracu (B.N.) and Horne (J.), 1899. The Silurian 
rocks of Britain, 1, Scotland, Mem. G.S.G.B., 504. 


Utricu (E.0.), 1930. Ordovician trilobites of the Family Tele- 
phidae and concerned stratigraphic correlations, Proc. U.S. Nat. 
Mus., 76, (21), 84, was the first to cast doubt on the correlation 
of the Craighead and Stinchar limestones. He maintained ‘that 
the Craighead limestone is very different in lithic and faunal 
characters from the... typical Stinchar. So far as I have been 
able to learn not a single species of fossils is common to the lime- 
stones of the Craighead and the Stinchar... The relations of the 
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_ Craighead limestone fauna to that of the Balclatchie group is 
much closer’. 


Lamont (A.), 1934. Lower Palaeozoic Brachiopoda of the 
Girvan District: Suggestions on morphology in relation to en- 
_ vironment, A.M.N.H., (10), 14, 161, placed the Craighead Group 
stratigraphically between the Stinchar and Balclatchie Groups 
_ and was ‘inclined to regard the shaly limestone at Craighead as 
_ Upper Stinchar or immediately post-Stinchar Limestone in age’. 
Later, Lamont (A.), 1935. The Drummuck Group, Girvan..., T.G.S. 
Glas., 19, 290, included the Craighead shaly limestone and Craig- 
head massive breccia-limestone in the Stinchar Limestone Group 
and were separated from the Balclatchie Group by the overlying 
Benan Conglomerate. Rrep (F.R.C.), 1935. Palaeontological evid- 
ence of the age of the Craighead Limestone, ibid., 19, 340, carried 
out extensive re-naming of many of the fossils he had already 
described but did not in fact arrive at any definite conclusion 
as to where in the Girvan succession the Craighead Limestone 
was to be correlated. 


ANDERSON (F.W.) and PRINGLE (J.), 1946. On a section of the 
Balclatchie Beds at Craighead Quarry, near Girvan, Ayrshire, 
G.M., 83, 172, described a new exposure which they interpreted 
as showing mudstone intercalations within the Craighead Lime- 
stone Series. The intercalated mudstones provided a Balclatchie 
fauna and they therefore deduced ‘that the Craighead Lime- 
stone is of Balclatchie age and is therefore younger than the 
Stinchar Limestone. The Craighead Limestone appears to be a 
reef phase in the Balclatchie Group’. Tripp (R.P.), 1954. Caradoc- 
ian trilobites from mudstones at Craighead Quarry, near Girvan, 
Ayrshire, T.R.S.E., 62, 655, named the mudstones discovered by 
ANDERSON and PRINGLE the Craighead (Kiln) Mudstones, and 
listed and described a rich fauna of at least twenty genera and 
thirty species. Only three of the species of trilobites are related 
to species from the Craighead Limestone itself and this is attrib- 
uted to the different facies. The closest comparison can be made 
with the Balclatchie Group when the complete fauna, in which 
brachiopods outnumber trilobites, is assessed. 

(W. F. W.). 


CRAIG-Y-GLYN GROUP ..... Ordovician: Llandeilo Series 

Type-locality : Craig-y-glyn, north of Llanrhaiadr, Mont- 
gomeryshire. 

Listed in stratigraphical column in Summ. Prog. G.S.G.B. for 
1914 (1915), 7. 

Divided into a lower group of fossiliferous Llandeilo Ash 
_with a basal conglomerate on Carnedd-y-forwyn, and an upper 
group of calcareous flags and Llandeilo Limestone. Represented 
in the River Iwrch and the Rhaiadr Valley Inlier. Wenp (C.B.) 


et al., 1929. Oswestry, Mem. G.S.G.B., 28-9, 33-5. 
(W. F. W.). 
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CRAIG-Y-LLAM GROUP .... Ordovician: ? Caradoc Series 


Type-locality : Craig-y-Llam, east of Cader Idris, Merioneth. | 

Term first used by Cox (A.H.) and Wetts (A.K.), 1916. The 
Ordovician sequence in the Cader Idris district (Merioneth), © 
- B.A.A.S. Rep. for 1915 (Manchester), 424. 

Cox (A.H.), 1925. The geology of the Cader Idris Range 
(Merioneth), Q.J.G.S., 81, 543, 564-7, Map. Known also as the 
Upper Acid Group. Rhyolitic and andesitic pyroclastics and lavas 
with occasional slates; subdivided into (i) rhyolitic lavas, some- 
times nodular, (ii) andesitic pyroclastics, (iii) massive ashes and 
agglomerates, and (iv) well-bedded flaggy ashes; total thickness 
from 900 to 1500 feet. Overlain by the Talyllyn Mudstones of 
Caradoc age, underlain by the Llyn Cau Mudstones of Llandeilo 
age. 
For further details see Cox (A.H.) and Wetts (A.K.), 1927. 
The geology of the Dolgelley district, Merionethshire, P.G.A., 38, 
292, and Davies (R.G.), 1959. The Cader Idris granophyre and 
associated rocks, @.J.G.S., 115, 195-6. PucH (W.J.), 1923. The 
geology of the district around Corris and Aberllefenni (Merion- 
ethshire), Q.J.G.S., 79, 513; idem, 1928. The geology of the district 
around Dinas Mawddwy (Merioneth), ibid., 84, 350; idem, 1929. 
The geology of the district between Llanymawddwy and Llanuw- 
chllyn (Merioneth), ibid., 85, 248. Cox (1925), Davies (1959) and 
Puacu (1923, 1928, 1929) favoured a Llandeilo age, but MITCHELL 
(G.H.), 1957. Ordovician Volcanoes, A.S., No. 54, 9, stated that 
the ‘only certain evidence of the existence of rock of this 
[= Llandeilo] age in North Wales seems to be in Berwyn Hills’. 
The rocks were also described as the Upper Acid Volcanic Group 
by We tts (A.K.), 1925. The geology of the Rhobell Fawr district 
(Merioneth), Q.J.G.S., 81, 517, and he also considered them to 
be of Caradoc age. 

(W. F. W.). 


CRAIG-Y-PANDY ASH ....... Ordovician : Caradoc Series 


z Type-locality : Craig-y-Pandy, near Glyn Ceiriog, Denbigh- 
shire. 

Groom (T.) and Laxe (P.), 1908. The Bala and Llandovery 
rocks of Glyn Ceiriog (North Wales), Q.J.G.S., 64, 552, 558-65. 
Overlain by Bryn Beds, underlain by Teirw Beds. Often known 
as the Pandy Ash; Groom and Lakr’s term replaced the earlier 
Upper Bala Ash. It has been described as a keratophyric tuff by 
Wepp (C.B.) et al., 1927. Wrexham, Part I, Lower Palaeozoic and 
Lower Carboniferous rocks, Mem. G.S.G.B., 30, 41, who gave a 
detailed description. 

Placed in the Soudleyan Stage by BANCROFT (B.B.), 1933. 
Correlation Tables of the Stages Costonian-Onnian in England 
and Wales, published by the author, Blakeney, Glos. 


(W. T. D.). 
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z CRAIG-YR-ADERYN VOLCANIC SERIES 

t , ae Ordovician : Caradoc Series 
Type-locality ; Craig-yr-Aderyn, south of the Dysynni Val- 
~ ley, Merioneth. 

Name used by Jenu (R.M.), 1926. The geology of the district 
around Towyn and Abergynolwyn (Merioneth), Q.J.G.S., 82, 469, 
which correlate with the Upper Acid or Craig-y-Llam Group 
Egov. 
‘ (W. F. W.). 


GRICOREGRIT TAITEN S E Ordovician : Ashgill Series 


Type-locality : Mynydd Cricor, north-west of Llangollen, 
Denbighshire. 

Wepp (C.B.) et al., 1927. Wrexham, Part I, Lower Palaeozoic 
- and Lower Carboniferous rocks, Mem. G.S.G.B., 35, 45. Local 
name given to the development. on Mynydd Cricor of the Glyn, 
Corwen or Plâs-uchaf Grit. Massive fine-grained grit. Overlain 
by Lower Llandovery Series, underlain by the Ddolhir Beds. See 
also Situ (B.), 1935. The Mynydd Cricor Inlier, P.G.A., 46, 189. 


(W.T.D.). 


CRIGGION SHALES .......... Ordovician : Caradoc Series 
Type-locality : Criggion, near Middletown, Montgomeryshire. 
Lapworth (C.) and Watts (W.W.), 1894. The geology of south 
Shropshire, P.G.A., 13, 320-1. Lowest subdivision of the Caradoc 
rocks of the Breidden district, overlain by andesitic lava. Barren 
shales, tentatively correlated with the Aldress Shales of west 

Shropshire. 

(W. T.D.). 


CRINOID: BED ........:. Bieta ats Ordovician: Ashgill Series 
Type-locality : Quarrel Hill, near Girvan, Ayrshire. 


Lamont (A.), 1935. The Drummuck Group, Girvan..., T.G.S. 
Glas., 19, 290, 296-301, Lit., Map. Subdivision of the Lower Drum- 
muck Group, overlain by splintery mudstones and underlain by 
Quarrel Hill Mudstones. A stratum of shelly sandstone with a 
large fauna, including Rhoeaspongia, Fardenia scotica, Brachy- 
prion, Nicolella, Tretaspis and Sphaerocoryphe. 

(W. T.D.). 


CROGENEN SLATES Hee wd bah Ordovician : Llanvirn Series 
Type-locality : Llynau Crogenen, east of Arthog, Merioneth. 


Pyritous, dark-blue almost black slates with bands of pyro- 
clastic material. Estimated thickness about 300 feet. Contain Di- 
dymograptus bifidus, D. stabilis, D. artus, D. nanus and rare 
trilobites: See Cox (A.H.) and Wetts (A.K.), 1921. The Lower 
Palaeozoic rocks of the Arthog-Dolgelley district (Merioneth- 
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shire), Q.J.G.S., 76, 277. Also recorded by Cox (A.H.), 1925. The 
geology of the Cader Idris Range (Merioneth), Q.J.G.S., 81, 549. 

For further details see Cox (A.H.) and Wetts (A.K.), 1927. — 
The geology of the Dolgelley district, Merionethshire, P.G.A., 38. . 


282, Map. (w.F.W) 


CROISAPHUILL GROUP ............... Lower Ordovician 


Type-locality : craggy, karst ground immediately south of 
Loch Croisaphuill and each of Loch Borralaidh (now Borralie), 
south-west of Durness, Sutherlandshire. 


Superseded by the anglicized spelling - Croispol Group. 
Pracu (B.N.) and Horne (J.), 1884. Report on the Geology 
of the North-West of Sutherland, Nature, Lond., 31, 31-5. The sixth 
subdivision of the Calcareous Series (Durness Limestone) and 
consists of dark-grey limestone and dolomites in the lower part, 
with light-grey and white limestones and dolomites above, and 
cleaved lilac coloured beds at the top. Shelly fossils very common. 
Rough masses of black chert are also a striking feature of these 
rocks. 
(V. W.). 


CROISPOL GROUP. 
See : Croisaphuill Group. 


CRONK SUMARK SLATE ... Ordovician: Tremadoc Series 


Type-locality: Cronk Sumark, near Sulby Glen, about 
3 miles south-west of Ramsey, Isle of Man. 


Name first used as a stratigraphical term by Grtuorr (J.F.), 
1954. Breccias in the Manx Slates: their origin and stratigraphic 
relations, Liverpool Manch. G.J., 1, 376-7. LampLucH (G.W.), 1895. 
The Crush Conglomerates of the Isle of Man, Q.J.G.S., 51, 576, 
described the rocks of Cronk Sumark quarry as ‘a welded mass 
of obscurely-cleaved dark blue slate in which some traces of 
folded bedding can in places be made out’, but he did not re- 
cognize the slates at Cronk Sumark as themselves forming a 
stratigraphical subdivision, but suggested in 1903. The geology of 
the Isle of Man, Mem. G.S.G.B., 50, that the outlier of slate at 
Cronk Sumark might belong to the Barrule Slates q.v.; he ment- 
ioned that Botton (H.), 1893. Observations on the Skiddaw Slates 
of the Isle of Man, Rep. B.A.A.S., 771, had recorded Dictyonema 
sociale from the beds. Botton (H.), 1899. The Palaeontology of 
the Manx Slates of the Isle of Man, M. P. Manch. L.P.S., 43, 8, 
pl. 1, figured Dictyonema sociale, and it is on this evidence that 
the topmost subdivision of the Manx Slates according to GILLoTT 
(op. cit., 378) is attributed to the Tremadoc Series. 


(W.F. W.). 
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CRUG LIMESTONE ........... Ordovician : Caradoc Series 
Type-locality : Craig, near Llandeilo, Carmarthenshire. 


Wiuutams (A.), 1953. The geology of the Llandeilo district, 
Carmarthenshire, Q.J.G.S., 108, 194-5, Lit., Map. The beds had 
been noted, though not named, by Pumps (J.), 1848. The Malv- 
ern Hills, compared with the Palaeozoic districts of Abberley, 
Woolhope, May Hill, Tortworth, and Usk, Mem. G.S.G.B., 2, 
(1), 324, and described in Srranan (A.) et al., 1907. South Wales 
Coalfield, VII, Ammanford, Mem. G.S.G.B., 31. The limestone 
has been supposed to be the lateral equivalent of the Shoalshook 
Limestone by PrRincLeE (J.) and Grorce (T.N.), 1948. British 
Regional Geology : South Wales, 2nd Ed., 31, but Witu1ams has 
correlated it with the Longvillian and Marshbrookian Stages of 
Shropshire. Overlain by Ashgill mudstones, underlain by Nema- 
graptus gracilis Shales. Fauna includes Chasmops, Illaenus, Cy- 
bele, Kjaerina geniculata, Resserella and Dinorthis. 


(W. T. D.). 


CRUGAN MUDSTONES ........ Ordovician : Ashgill Series 


Type-locality : Crugan, south-west of Pwllheli, Carnarvon- 
shire. 

Marrey (C.A.), 1938. The geology of the country around 
Pwllheli, Llanbedrog and Madryn, south-west Carnarvonshire, 
Q.J.G.S., 94, 577, 593. Grey concretionary mudstones, total thick- 
ness more than 1000 feet. Underlain by the Penarwel Shales. 
Fossils are small, and occur mainly in the lower two-thirds of 
the formation. They include Phillipsinella parabola, Agnostus, 
Caphyra, Dalmanitina, ? Ptychocheilus radiatus, Christiania, 
Chonetoidea and Sowerbyella. Upper beds are poorly exposed. 


(W. T. D.). 


t CRYPTOLITHUS aff. CARACTACI BEDS 
Ordovician: Caradoc Series 


Type-locality: near Horderley, Shropshire. 


Superseded by Reuscholithus reuschi Zone. 
Bancrort (B.B.), 1933. On the notational representation of 
the rib-system in Orthacea, M.P. Manch. L.P.S., 72, 90. No details 


given, apart from locality. 
(W. T.D.). 


+ CRYPTOLITHUS BROEGGERI ZONE. 
See: Broeggerolithus broeggeri Zone. 


| +CRYPTOLITHUS CARACTACI ZONE. 


See: Salterolithus caractaci Zone. 


CRYPTOLITHUS cf. INTERMEDIUS ZONE i ; 
Ordovician: Caradoc Series 


Type-locality : not stated, but horizon said to occur at both 
Horderley, Shropshire, and Welshpool, Montgomeryshire. 


Bancrort (B.B.), 1929. Some new species of Cryptolithus 
(s.l.), from the Upper Ordovician, M.P. Manch. HESE 73, 74, 
table facing, 76. Listed in a stratigraphical column; overlain by 
Cryptolithus caractaci Zone, underlain by Cryptolithus reuschi 
Zone. 

More detailed localities for the zonal trilobite were given 
later by Bancrort (B.B.), 1949. Upper Ordovician trilobites of 
zonal value in south-east Shropshire, P.R.S., (B), 136, 293. 


(W. T. D.). 


+ CRYPTOLITHUS COBBOLDI ZONE. 
See : Onnia cobboldi Zone. 


+ CRYPTOLITHUS GRACILIS ZONE. 
See: Onnia gracilis Zone. 


t CRYPTOLITHUS HARNAGENSIS ZONE 
Ordovician : Caradoc Series 

Type-locality : Cound Brook, near Cressage, Shropshire. 

Superseded by Reuscholithus reuschi Zone. 

Bancrort (B.B.), 1929. Some new species of Cryptolithus 
(s.l.), from the Upper Ordovician, M.P. Manch. L.P.S., 73, table 
facing 76. Listed in a stratigraphical column; overlain by Crypto- 
lithus reuschi Zone, underlain by Horderleyella plicata Zone. 
The trilobite Cryptolithus harnagensis was named Salterolithus 
harnagensis by Bancrort in the same paper (loc. cit., 79). The 
horizon was incorporated later by Bancrort (B.B.), 1933. Cor- 
relation Tables of the Stages Costonian-Onnian in England and 
Wales, published by the author, Blakeney, Glos., into the Reu- 
scholithus reuschi Zone (misprinted as Reuschella reuschi Zone). 


(W. T.D.). i 


+ CRYPTOLITHUS REUSCHI ZONE. 
See : Reuscholithus reuschi Zone. 


tT CRYPTOLITHUS sp. ZONE .. Ordovician: Caradoc Series 


Type-locality : not stated, but horizon said to occur at both 
Horderley, Shropshire, and Welshpool, Montgomeryshire. 


Superseded, at least in part, by the zone of Broeggerolithus 
soudleyensis and Reuschella. 

BancrorT (B.B.), 1929. Some new species of Cryptolithus, 
(s.l. ), from the Upper Ordovician, M.P. Manch. L.P.S., 73, table : 
facing 76. Listed in a stratigraphical column; overlain by Reus- 
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chella horderleyensis Zone, underlain by Cryptolithus broeggeri 
Zone. Bancrort merely listed the zone as being equivalent to 
his so-called Transition Beds, between the Harnage Shales (s.l.) 
and the Horderley Sandstone of Horderley, and part of the 
Pwll-y-glo Beds of Welshpool. 

Bancrort (B.B.), 1933. Correlation Tables of the Stages 
Costonian-Onnian in England and Wales, published by the au- 
thor, Blakeney, Glos., later incorporated the zones of Crypto- 
lithus sp., and of Reuschella horderleyensis into one zone of 
Broeggerolithus soudleyensis and Reuschella. 

(W. T. D.). 


+ CRYPTOLITHUS SUBRADIATUS ZONE. 
See: Reedolithus subradiatus Zone. 


TCRYPTOLITHUS SUPERBUS ZONE. 


See: Onnia superba Zone. 


+ CUMBRIAN GROUP, LOWER 
Ordovician : Tremadoc to Llanvirn Series 


SEepewick (A.), 1852. On the classification and nomenclature 
of the Lower Palaeozoic rocks of England and Wales, Q.J.G.S., 
8, 140, equated the Lower Cumbrian Group with the Skiddaw 
slates, thickness 6000 ft. 

SEDGWICK (A.), 1855, in Sepewick (A.) and McCoy (F.), 1851- 
55. A synopsis of the classification of the British Palaeozoic rocks 
with a systematic description of the British Palaeozoic fossils in 
the Geological Museum of the University of Cambridge, London 
and Cambridge, xxi, introduced the term Lower Cumbrian. 


(W. F. W.). 


t CUMBRIAN GROUP, UPPER 
Ordovician : Upper Llanvirn to Ashgill Series 


SepewIck (A.), 1852. On the classification and nomenclature 
of the Lower Palaeozoic rocks of England and Wales, Q.J.G.S., 
8, 141, divided the Upper Cumbrian Group into (i) Slates and 
porphyry (10000 ft.), (ii) Coniston limestone (300 ft.), (iii) Con- 
iston flagstone (1500 ft.). Later, the lowest division-was separated 
as the Middle Cumbrian q.v., and the remainder became Upper 
Cumbrian q.v. 

(W. F. W.). 


t CUMBRIAN, MIDDLE 
Ordovician : Upper Llanvirn and Llandeilo Series 


Sepewick (A.), 1855, in Sepewick (A.) and McCoy (F.), 
1851-55. A synopsis of the classification of the British Palaeozoic 
rocks with a systematic. description of the British Palaeozoic 
fossils in the Geological Museum of the University of Cambridge, 
London and Cambridge, xxi, applied Middle Cumbrian as an 
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alternative title for chloritic slate and porphyry, nowadays clas- 
sified as the Borrowdale Volcanic Group. Middle Cumbrian 
‘forms no passage into the Skiddaw Slate’. 

Middle Cumbrian is equivalent to the lowest of the three 
subdivisions of the Upper Cumbrian Group of Sepewicx (A.), 
1852. On the classification and nomenclature of the Lower 
Palaeozoic rocks of England and Wales, Q.J.G.S., 8, 141. 


(W. F. W.). 


t CUMBRIAN SERIES ........eessesooessese. Ordovician 


Name given by Sepewickx (A.), 1852. On the classification 
and nomenclature of the Lower Palaeozoic rocks of England and 
Wales, Q.J.G.S., 8, 136, for the rocks in the Lake District ranging 
between Skiddaw Slates and Coniston Flagstones inclusive. 


(W. F. W.). 


t CUMBRIAN SLATE GROUP .. Ordovician : Llanvirn Series 
Type-area : English Lake District. 


Superseded by Borrowdale Volcanic Series q.v. 

Sepewick (A.), 1848. On the organic remains found in the 
Skiddaw Slate, with some remarks on the Classification of the 
Older Rocks of Cumberland and Westmoreland, Q.J.G.S., 4, 221, 
suggested the term Cumbrian Slate Group should replace Green 
Slates and Porphyries. 


(W. F. W.). 


t CUMBRIAN, UPPER 
Ordovician : Caradoc and Ashgill Series 


SEDGWICK (A.), 1855, in Senewick (A.) and McCoy (F.), 1851- 
55. A synopsis of the classification of the British Palaeozoic rocks 
with a systematic description of the British Palaeozoic fossils in 
the Geological Museum of the University of Cambridge, London 
and Cambridge, xxi, gave Upper Cumbrian as an alternative 
term for Coniston Group, and was divided into (i) Coniston 
limestone and calcareous slate and (ii) Flagstone; generally 
calcareous. 


(W. F. W.). 
CWM-AMLIW SERIES ....... Ordovician: Llanvirn Series 


Type-locality : Cwm-amliw, about 3 miles north-north-east 
of Builth, Radnorshire. 


Jones (O.T.) and Pucu (W.J.), 1941. The Ordovician rocks 
of the Builth district. A preliminary account, G.M., 78, 190, 
referred to ‘white, unfossiliferous, flinty rhyolitic ashes’ which 
underlie the Glyptograptus teretiusculus Shales. Nearly 200 feet 
thick at Cwm-amliw, thin northwards, and succeeded locally by 
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_ shales with Didymograptus. ‘There is little doubt that the great 


unconformity at the base of the Newmead Series is represented 


¢ at Cwm-amliw at the base of this rhyolitic series, all the mem- 
bers of the Newmead Series having in turn been overlapped’. 


Included with the Newmead Series and Builth Volcanic Series 
within the zone of Didymograptus murchisoni. 
(W.F. W.). 


E CWM-CLWYD ASH .......... Ordovician: Caradoc Series 


Type-locality : valley of Cwm Clwyd, near Glyn Ceiriog, 
Denbighshire. 


Groom (T.) and Laxe (P.), 1908. The Bala and Llandovery 
rocks of Glyn Ceiriog (North Wales), Q.J.G.S., 64, 551. The basal 
horizon of the Caradoc Series in the Glyn Ceiriog area, made 
up of ashes and tuffs, about 250 feet thick. Overlain by the 
Teirw Beds. The term replaces the earlier Lower Bala Ash Bed. 
For further details see Witts (L.J.) and Smrrx (B.), 1922. The 
Lower Palaeozoic rocks of the Llangollen district, with special 


reference to the tectonics, Q.J.G.S., 78, 179-80; WeEpp (C.B.) et 


al., 1927. Wrexham, Part I, Lower Palaeozoic and Lower Carbon- 
iferous rocks, Mem. G.S.G.B., 29; WeDo (C.B.) et al., 1929. Os- 
westry, Mem. G.S.G.B., 45, 48, 66; Wutrtinecton (H.B.), 1938. 
The geology of the district around Llansantffraidd ym Mechain, 
Q.J.G.S., 94, 425, 427. 

(W.T.D., W.F. W.). 


CYRN-Y-BRAIN BEDS ........ Ordovician: Ashgill Series 


Type-locality : Cyrn-y-brain, north of Llangollen, Denbigh- 
shire. 

Short description given by Wits (L.J.), 1920. The geology 
of the Llangollen district, P.G.A., 31, 10, in which the Cyrn-y- 
brain Beds are correlated with the Ddolhir Beds q.v., and it was 
noted that a thin band of pyroclastic material is present in the 
Cyrn-y-brain Beds but none is known from the Ddolhir Beds. 

Wits (L.J.) and SmirH (B.), 1922. The Lower Palaeozoic 
rocks of the Llangollen district, with special reference to the 
tectonics, @.J.G.S., 78, 180, 190-1, Lit., Map. Soft, micaceous 
fossiliferous sandstones followed by cleaved greywacke slates. 
Total thickness probably more than 1500 feet. Overlain by the 
Plds-uchaf Grit. Lowest beds detected at one place only. Found 
only on the north side of the Llangollen district, but equivalent 


<- to the Ddolhir Beds of the south side. Large fauna including En- 


crinuroides, Chasmops, Calliops, Illaenus, Meristina crassa, Rafin- 
esquina hirnantensis, Clitambonites and Sowerbyella. See also 


‘Wep (C.B.) et al., 1927. Wrexham, Part I, Lower Palaeozoic and 


Lower Carboniferous rocks, Mem. G.S.G.B., 44-7. Smiru (B.), 
1935. The Mynydd Cricor Inlier, P.G.A., 46, 187. 


(W. T.D., W.F. W.). 
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DAERFAWR (Daear Fawr) SHALES 


Ordovician: ? Llanvirn Series © 


Type-area: west-north-west of Llyn Arenig Fawr, Merion- 
eth. 


Erres (G.L.), 1904. Some graptolite zones in the Arenig rocks 
of Wales, G.M., (5), 1, 205, referred to the Daear Fawr shale 
which contains Dicellograptus moffatensis among the graptolites. 

Extremely variable in thickness but well laminated; provide 
animal tracks and the problematical Saccocaris major and S. 
minor. The graptolites are thought to suggest an Upper Llanvirn 
age but they are not sufficiently definitive; the forms are the 
same as those listed by Ettes. See Frearnswes (W.G.), 1905. On 
the geology of Arenig Fawr and Moel Llyfnant, Q.J.G.S., 61, 
618, Map. 

Wetts (A.K.), 1925. The geology of the Rhobell Fawr district 
(Merioneth), Q.J.G.S., 81, 519, suggested that possibly the Daer- 
fawr Shales correlate with the zone of Nemagraptus gracilis 
and are of Caradoc age. 

(W. F. W.). 


DALMANELLA HORDERLEYENSIS AND KJAERINA ZONE 
Ordovician : Caradoc Series 

Type-locality : Horderley district, Shropshire. 
Bancrort (B.B.), 1933. Correlation Tables of the Stages 


Costonian-Onnian in England and Wales, published by the 
author, Blakeney Glos. Overlain by Wattsella lepta Zone, under- 


lain by Dinorthis multiplicata Zone. Used as lowest subdivision ~ 


of the Lower Longvillian Substage, and correlated with strata 
in Shropshire, North Wales and Westmorland. Fauna includes 
Kjaerina, Strophomena, Plectorthis and Brongniartella. The 
zonal brachiopod Wattsella horderleyensis remained undescribed 
until 1945, Bancrorr (B.B.), The brachiopod zonal indices of 
the Stages Costonian to Onnian in Britain, J. Paleont., 19, 190, 
and is now referred to Dalmanella, see DEAN (W.T.), 1958. The 
faunal succession in the Caradoc Series of south Shropshire, 
B.M. Geol. Bull., 3, (6), 206. 


(W.T. D.). 


DALMANELLA INDICA ZONE .. Ordovician : Caradoc Series 
Type-locality : Horderley district, Shropshire. 


Bancrort (B.B.), 1933. Correlation Tables of the Stages 
Costonian-Onnian in England and Wales, published by the 
author, Blakeney, Glos. First named as Wattsella indica. Zone. 
Overlain by Raymondella typa Zone; underlain by Wattsella 
lepta Zone. Subdivision of the Lower Longvillian Substage, and 
correlated with strata in Shropshire, North Wales and Westmor- 


~~ 


\ 
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~ land. The zonal brachiopod was not described and figured until 
_ 1945, Bancrort (B.B.), The brachiopod zonal indices of the Stages 
_Costonian to Onnian in Britain, J. Paleont., 19, 194. The species 


is now referred to Dalmanella, and it has been preferred to 
combine the W. indica and W. lepta Zones as a single unit, see 


Dean (W.T.), 1958. The faunal succession in the Caradoc Series 
of south Shropshire, B.M. Geol. Bull., 3, (6), 205. 
(W. T. D.). 


A DALMANELLA LEPTA ZONE .. Ordovician : Caradoc Series 


Type-locality : Horderley district, Shropshire. 


BancroFrT (B.B.), 1933. Correlation Tables of the Stages 
Costonian-Onnian in England and Wales, published by the 
author, Blakeney, Glos. First named as Wattsella lepta Zone. 


= Overlain by Wattsella indica Zone; underlain by Wattsella hor- 
~ derleyensis and Kjaerina Zone. Used as subdivision of the Lower 


Longvillian Substage, and correlated with strata in Shropshire, 


-~ North Wales and Westmorland. Zonal brachiopod was not des- 


eribed and figured until 1945, Bancrort (B.B.), The brachiopod 
zonal indices of the Stages Costonian to Onnian in Britain, 
J. Paleont., 19, 194, and is now placed in the genus Dalmanella. 
Recently it has been found convenient to combine the D. lepta 
and D. indica Zones as one zone in Shropshire, Dean (W.T.), 


1958. The faunal succession in the Caradoc Series of south 
Shropshire, B.M. Geol. Bull., 3, (6), 205. 


(W.T. D.). 


DALMANELLA UNGUIS ZONE (Beds) 
Ordovician : Caradoc Series 
Type-locality : Horderley district, Shropshire. 
Bancrort (B.B.), 1928. On the notational representation of 


the rib-system in Orthacea, M.P. Manch. L.P.S., 72, 58. The 
term Wattsella unguis Beds was first used without definition 


~ other than stating that it was overlain by beds with Onniella 


~ reuschi, underlain by beds with Wattsella wattsi, and formed part 


of the Longville Flags. It was later used by Bancrort (B.B.), 1929. 


- Some new genera and species of Strophomenacea from the Upper 


Ordovician of Shropshire, M.P. Manch. L.P.S., 73, 39, and refer- 
red to a Super-zone within the Marshbrookian Stage. In the same 
year it was stated to be overlain by Kjerulfina polycyma Zone 
and underlain by Wattsella wattsi Zone, see Bancrort (B.B.), 


1929. Some new species of Cryptolithus (s.l.), from the Upper 


Ordovician, M.P. Manch. L.P.S., 73, table facing 76. Fauna 
includes Broeggerolithus transiens, Brongniartella, Chasmops 


and Kjerulfina, and the Stage is also known from Westmorland 


and, perhaps, North Wales. The zonal species is now placed in 
Dalmanella. For recent account see Dean (W.T.), 1958. The faunal 
succession in the Caradoc Series of south Shropshire, B.M. Geol. 


Bull., 3, (6), 208, 222. 
(W.T. D.). 
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DALMANELLA WATTSI ZONE (Beds) { 
Ordovician : Caradoc Series 


Type-locality : Marshbrook, Shropshire. 


Bancrort (B.B.), 1928. On the notational representation of — 
the rib-system in Orthacea, M.P. Manch. L.P.S., 72, 59. When 
used for the first time as Wattsella wattsi Beds no details were 
given and, in fact, the zonal brachiopod was stated to come 
from the Heterorthina praeculta Beds. Later the term was used, 
synonymous with Wattsella wattsi Zone, for the lowest part of 
the Marshbrookian Stage, overlain by the Wattsella unguis Beds, 
underlain by the Kjaerina geniculata Zone, and including the 
Heterorthina praeculta Subzone. Sandy mudstones and flags, 
about 50 feet thick, with Broeggerolithus, Chasmops, Brongniar- 
tella, Strophomena and Modiolopsis. 

Correlated by Bancrort (B.B.), 1933. Correlation Tables of 
the Stages Costonian-Onnian in England and Wales, published 
by the author, Blakeney, Glos., with strata in Shropshire, West- 
morland and part of North Wales. W. wattsi is now referred to 
the genus Dalmanella. For recent account and detailed faunal 
lists see Dean (W.T.), 1958. The faunal succession in the Caradoc 
Series of south Shropshire, B.M. Geol. Bull., 3, (6), 208, 222. 


(W. T. D.). 


DALMANITINA MUCRONATA BEDS 
Ordovician : Ashgill Series 


Type-locality : Ashgill Beck, near Coniston, Lancashire. 


Marr (J.E.), 1916. The Ashgillian succession in the tract to 
the west of Coniston Lake, Q.J.G.S., 71, 193-7, 200-3, Lit. Green- 
ish-grey calcareous beds, thickness 16 ft., containing abundant 
Dalmanitina [Phacops] mucronata. They form the upper part of ~ 
the Middle Ashgill, and the name superseded the earlier Phacops 
mucronatus Band. Overlain by Ashgill Shales, underlain by vol- 
canic ash. Fauna includes Agnostus, Proetus, Cheirurus, Acidaspis 
and orthid brachiopods. 


(W. T. D.). 


DALMANITINA ROBERTSI BEDS ; 
Ordovician : Ashgill Series 
Type-locality : Cautley district, Yorkshire. 


Marr (J.E.), 1913. The Lower Palaeozoic rocks of the Cautley 
district (Yorkshire), Q.J.G.S., 69, 3-10, 12-16, Lit. Grey shales 
and impure limestones, overlain by the Stawrocephalus Beds and 
underlain by the Calymene Beds. Abundant fauna, including 
Dalmanitina [Phacops] robertsi, Tretaspis, Remopleurides, Phil- 
lipsinella and the zonal graptolite Dicellograptus anceps. Known 
also from South Wales. See also Marr (J.E.), 1916. The Ashgillian 
There the tract to the west of Coniston Lake, QJ G.S., 


(W. T. D.). : 
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_ DARK GREY SLATE GROUP .. Ordovician: Llanvirn Series 
Type-locality : south-east of Cymffyrch, Carnarvonshire. 


33 Morris (T.O.) and Frarnswes (W.G.), 1926. The stratigraphy 
and structure of the Cambrian Slate-Belt of Nantlle (Carnarvon- 
shire), @.J.G.S., 82, 261. Smooth shivered slates with occasional 
_ thin lenticles of compact mudstones yielding fragmentary tun- 
- ing-fork graptolites. Correlated with part of the zone of Didymo- 
graptus murchisoni (p. 255). 
(W. F. W.). 


DARON CHERTS cJ. sninen. Ordovician : Arenig Series 
Type-locality : Daron Gorge, Aberdaron, Carnarvonshire. 


Spiculiferous blue cherts with partings of argillaceous slates, 
25-30 feet thick, which were included in the Extensus Beds by 
_Marttey (C.A.), 1928. The Pre-Cambrian Complex and associated 
rocks of south-western Lleyn (Carnarvonshire), Q.J.G.S., 84, 493. 
Probably represented in the Penrhyn Headland, see MATLEY 
(C.A.), 1932. The geology of the country around Mynydd Rhiw 
and Sarn, south-western Lleyn, Carnarvonshire, Q.J.G.S., 88, 242. 


(W. F. W.). 


DDPOLHIA BEDS soas es.ne: Ordovician : Ashgill Series 
Type-locality : Ddol-hîr, near Glyn Ceiriog, Denbighshire. 


Groom (T.) and Laxe (P.), 1908. The Bala and Llandovery 
rocks of Glyn Ceiriog (North Wales), Q.J.G.S., 64, 553, 570-3, 
Lit., Map. The term Ddolhir Beds was used originally in a broad 
sense to include what has been separated off as the Ddolhir Lime- 
stone, but is now restricted to the shales and mudstones overlying 
the limestone. Overlain by the Glyn Grit. 

Listed in a stratigraphical sequence by Wuus (L.J.), 1920. 
The geology of the Llangollen district, P.G.A., 31, 10, but more 
fully described in Wits (L.J.) and Smrirx (B.), 1922. The Lower 
Palaeozoic rocks of the Llangollen district, with special reference 
to the tectonics, Q.J.G.S., 78, 180, 185-8, Lit., Map. Fauna includes 
Cybele; Cheirurus, Remopleurides, Tretaspis and numerous brach- 
iopods. See also Wepp (C.B.) et al., 1927. Wrexham, Part I, Lower 
Palaeozoic and Lower Carboniferous rocks, Mem. G.S.G.B., 29, 
31-3, 37-41, 47-50; Wepp (C.B.) et al., 1929. Oswestry, Mem. G.S. 


G.B., 59, 66. 
(W. T.D., W.F. W.). 


- DDOLHIR LIMESTONE ........ Ordovician: Ashgill Series 
Type-locality : Ddol-hir, near Glyn Ceiriog, Denbighshire. 


Wuts (L.J.) and SmrrH (B.), 1922. The Lower Palaeozoic 
rocks of the Llangollen district, with special reference to the tect- 
onics, Q.J.G.S., 78, 180, 187-8. Used by Witts and Smiru for the 
lower part of the Ddolhir Beds (s.l.) as defined earlier by Groom 
and Lake. Overlain by Ddolhir Beds (s.s.). Found only in the 
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Glyn Ceiriog district, and correlated with the Ty’n-y-twmpath 
Beds. See also Wep (C.B.) et al., 1927. Wrexham, Part I, Lower 
Palaeozoic and Lower Carboniferous rocks, Mem. G.S.G.B., 31, | 


47-8. 
(W. T. D.). 


DEGANWY MUDSTONES ...... Ordovician : Ashgill Series 


Type-area: the Deganwy Hills, near Conway, Carnarvon- 
shire. 


ErLes (G.L.), 1909. The relation of the Ordovician and Silur- 
ian rocks of Conway (North Wales), Q.J.G.S., 65, 172, 182, Lit., 
Map. Grey calcareous shales and mudstones, about 80 feet thick. 
Overlain by the Conway Castle Grits, underlain by the Bodeidda 
Mudstones. Fossils include Dalmanitina mucronata, ‘Orthoceras’, 
orthids, Ctenodonta, Holopella, Tentaculites and Orthograptus 
truncatus abbreviatus indicating the Dicellograptus anceps Zone. 


(W. T. D.). 


DERFEL LIMESTONE ~......- Ordovician: Caradoc Series 


Type-locality : the gorge at Pont Aberderfel, east of Arenig 
Fawr, Merioneth. 

FEARNSIDES (W.G.), 1905. On the geology of Arenig Fawr and 
Moel Llyfnant, Q.J.G.S., 61, 609, 627-8. First described by FEARN- 
sivEs as the Derfel or Orthis-Limestone, overlain by Dicrano- 
graptus Shales, and underlain by the Upper Ashes of Arenig. 
Known only from the type-area. 

Correlated with part of the Harnagian Stage by BANCROFT 
(B.B.), 1933. Correlation Tables of the Stages Costonian-Onnian 
in England and Wales, published by the author, Blakeney, Glos. 
For recent account see WuiTTiIncton (H.B.) and Wuiams (A.), 
1955. The fauna of the Derfel Limestone of the Arenig district, 
North Wales, P.T.R.S., 238, 397-430. Fauna includes Salterolithus, 
Platylichas, Ampyzx, Nicolella, Salopia, Soudleyella, Sowerbyella 
and Leptellina. 

(W. T. D.). 


DERLWYN MUDSTONES ... Ordovician: ? Llanvirn Series 
Type-locality : Derlwyn, near Pwllheli, Carnarvonshire. 


Black, non-fissile mudstones with an interbedded soft, brown, 
ferruginous mudstone. MartteY (C.A.), 1938. The geology of the 
country around Pwllheli, Llanbedrog and Madryn, south-west 
Carnarvonshire, Q.J.G.S., 94, 564, 573, 583-4 (footnote). 


(W. F. W.). 


DIACALYMENE DRUMMUCKENSIS ZONE 
Ordovician : Ashgill Series 


Type-locality : Llansantffraid ym Mechain district, Mont- 
gomeryshire. : 


w 
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WuirTtincTon (H.B.), 1938. The geology of the district around 
Llansantffraid ym Mechain, Montgomeryshire, @.J.G.S., 94, 426, 
432-5, Lit., Map. In the area described by Wuittincton the zone 


- forms a subdivision of the Tre-wylan Beds, overlain by the Flexi- 


calymene quadrata Zone and underlain by the Phillipsinella para- 
bola Zone, and comprises brown-weathering mudstones about 
500 feet thick. Fossils include Diacalymene drummuckensis, D. 
marginata, Remopleurides, Tretaspis, Sphaerocoryphe, Sampo and 


. Sowerbyella. 


(W.T.D.). 


DIACALYMENE MARGINATA BEDS 
Ordovician: Ashgill Series 


Type-locality : Cautley district, Yorkshire. 


Kine (W.B.R.) and Wrams (A.), 1948. On the lower part 
of the Ashgillian Series in the north of England, G.M., 85, 205- 
12. Proposed as a replacement for the earlier Calymene Beds, 
and moved from the Caradoc to the lowest Ashgill Series. The 
beds are now correlated with the Lower Drummuck Group of 
Girvan, and their fauna includes Acidaspis, ‘Cybele’, Pterygo- 
metopus, Christiania tenuicincta, Fardenia scotica, Sampo ruralis 
and Sowerbyella sladensis, in addition to the eponymous trilobite. 


(W. T. D.). 


DICELLOGRAPTUS ANCEPS ZONE 
Ordovician : Ashgill Series 


Type-locality : Dobbs Linn, near Moffat, Dumfriesshire. 


LapwortH (C.), 1878. The Moffat Series, Q.J.G.S., 34, 254-6, 
316-7, Lit., Map. Subdivision of the Upper Hartfell Group, over- 
lain by the Birkhill Shales and underlain by the Barren Mud- 
stone Zone. Mudstones with green and black shales, total thick- 
ness about 6 feet. Fauna includes Dicellograptus anceps, Ortho- 
graptus truncatus, Climacograptus scalaris and C. bicornis tuber- 
culatus. In modern usage the zone is the upper of the two which 
constitute the Ashgill Series. 

(W. T.D.). 


DICELLOGRAPTUS COMPLANATUS ZONE 
Ordovician: Ashgill Series 
Type-locality : Moffat area, Dumfriesshire. 


Lapworts (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 5, 358-61. Lower subdivision of the 


. Upper Hartfell Shales, overlain by the Dicellograptus anceps 


Zone and underlain by the Pleurograptus linearis Zone. Fauna 
not abundant, but includes D. complanatus, Climacograptus bi- 
cornis, Orthograptus socialis and O. truncatus. 

Burman (O.M.B.B.), 1958. The sequence of graptolite faunas, 
Palaeont., 1, has stated that the zonal index-fossil is ‘a remark- 
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ably widespread species, recorded from many areas in North — 


America, Europe, Asia, and Australia’. 
(WHY De 


+ DICELLOGRAPTUS PATULOSUS ZONE 
Ordovician: Caradoc Series 


Type-locality : Moffat area, Dumfriesshire. 


Superseded by Climacograptus peltifer Zone. 

Exes (G.L.) and Woop (E.M.R.), 1904. A monograph of Brit- 
ish Graptolites, M.P.S., 147. The zone was not defined or described 
in detail, but Dicellograptus patulosus was said to occur in great 
abundance in a single zone near the top of the Glenkiln Shales. 
Later ELLES and Woon stated that Climacograptus peltifer, toge- 
ther with D. patulosus, marked a zone below that of Climaco- 
graptus wilsoni (1906, p. 196). 

(W. T. D.). 


DICHOGRAPTUS BEDS ....... Ordovician : Arenig Series 


Marr (J.E.), 1894. Notes on the Skiddaw Slates, G.M., (4), 
1, 126, separated the Dichograptus Beds from the younger Tetra- 
graptus Beds on the arguments that the many-branched dicho- 
graptids were typical, and that ‘Dichograptus, Loganograptus 
and Temnograptus are never found in association with the Tetra- 
grapti of the Skiddaw Slates, i.e. upon the same slab.’ 

Included by Erres (G.L.), 1898. The graptolite-fauna of the 
Skiddaw Slates, Q.J.G.S., 54, 530, as the middle division of the 
Middle Skiddaw Slates. Nowadays the term is not often used. 


(W. F. W.). 


DICHOGRAPTUS ZONE ....... Ordovician: Arenig Series 


The term Dichograptus Beds was used by Erres (G.L.) and 
Woop (E.M.R.), 1901-18. A monograph of British Graptolites, 
M.P.S., 34, 79, 94, in the early parts, and thus in the early years 
of publication, of their monograph, and the first reference to 
Dichograptus Zone was made in the last part (pp. 516-26) which 
appeared in 1914. 

Ertrs (G.L.), 1922. The graptolite faunas of the British Isles, 
P.G.A., 33, 190, proposed a dual subdivision into a ‘Lower Dicho- 
graptus Zone (rarity of Tetragraptus)’ and an ‘Upper Dicho- 
graptus Zone (presence of horizontal Tetragrapti)’. The zonal 
assemblage was listed, Eres (G.L.), 1925. The characteristic as- 
semblages of the Graptolite Zones of the British Isles, G.M., 62, 
339. Later, the zone was more precisely defined by Erres (G.L.), 
1933. The Lower Ordovician graptolite faunas with special refer- 
ence to the Skiddaw Slates, Summ. Prog. G.S.G.B. for 1932, 101, 
as the horizon with many-branched dichograptids, such as Clono- 
graptus flexilis, large Dichograptus octobrachiatus and Logano- , 
graptus logani. A lower subzone of Tetragraptus was now included 


SR 
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in the Dichograptus Zone, the upper subzone of Tetragraptus 


ES comprising the lowest horizon of the proposed fourfold subdivis- 
ion of the Didymograptus extensus Zone. 


The Dichograptus Zone has only been claimed to exist in 


_ the Lake District. Opinion has been hardening over the years 


that the Dichograptus Zone is an invalid stratigraphical sub- 


_ division; Jackson (D.E.) in Burman (O.M.B.), 1958. The sequence 
of graptolite faunas, Palaeont., 1, 164, has failed to detect the 


zone in the Skiddaw Slates between Lorton-Buttermere Valley 
and Troutbeck, and Burman (op. cit., p. 164) concluded that ‘it 
must be agreed that there is no stratigraphical evidence for its 
existence. ’ 

(W.F. W.). 


+ DICRANOGRAPTUS BEDS .. Ordovician: Caradoc Series 


LapwortH (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 36. Lowest subdivision of Aldress Shales. Listed 


in stratigraphical section. 
(W.F. W.). 


DICRANOGRAPTUS CLINGANI ZONE 
Ordovician : Caradoc Series 


Type-locality : Hartfell, near Moffat, Dumfriesshire. 


LapwortH (C.), 1878. The Moffat Series, Q.J.G.S., 34, 254-5, 
271, 281, 286, 311-3, Lit., Map. Subdivision of the Lower Hartfell 
Group, overlain by the Pleurograptus linearis Zone and under- 
lain by the Climacograptus wilsoni Zone. Black slaty shales and 
flags, up to 22 or 24 feet thick, with abundant graptolites at cert- 


ain horizons. Fauna includes Dicranograptus clingani, Climaco- 


graptus styloideus, Orthograptus truncatus, Leptograptus, Lasio- 
graptus, Retiolites and Corynoides. 
Distribution: Southern Uplands of Scotland, Wales and 
Welsh Borderland. 
(W. T. D.). 


DICRANOGRAPTUS SHALES (Beds) 
Ordovician : Llandeilo and Caradoc Series 


Type-area : Haverfordwest district, Pembrokeshire. 


Marr (J.E.) and Roserts (T.), 1885. The Lower Palaeozoic 
rocks of the neighbourhood of Haverfordwest, @.J.G.S., 41, 478, 
487, first mentioned the stratigraphical term, which was employed 


F again by Roserts (T.), 1893. Notes on the geology of the district 
~ west of Caermarthen, ibid., 49, 169. Succession of black, some- 
‘times flaggy, shales with grit bands, overlain by the Robeston 


Wathen Limestone and underlain by the Llandeilo Limestone. 
The beds were described by StraHan (A.) et al., 1907. South 
Wales Coalfield, VII, Ammanford, Mem. G.S.G.B., 28-30, and sub- 
sequently divided into three parts, Hendre Shales, Mydrim Lime- 
stone and Mydrim Shales, the first of which was assigned to the 
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Llandeilo Series and the remainder to the Caradoc Series, see 
Srranan (A.) et al., 1909. South Wales Coalfield, X, Carmarthen, 
ibid., 45. The same threefold division was repeated in STRAKAN — 
(A.) et al., 1914. South Wales Coalfield, XI, Haverfordwest, ibid., 
37. In addition the Dicranograptus Shales have been described 
by a variety of authors; in western Pembrokeshire by Cox (A.H.), 
1916. The geology of the district between Abereiddy and Aber- 
castle (Pembrokeshire), Q.J.G.S., 71, 304; in Carmarthenshire by 
Evans (D.C.), 1906. The Ordovician rocks of western Caermar- 
thenshire, ibid., 62, 626-33; in North Wales by ELLEs (G.L.), 
1909. The relation of the Ordovician and Silurian rocks of Conway 
(North Wales), Q.J.G.S., 65, 179, where they are termed Cadnant 
Shales q.v., ELLES (G.L.), 1922. The Bala Country: its structure 
and rock succession, ibid., 78, 137-8, and GREENLY (E.), 1919. 
The geology of Anglesey, 2, Mem. G.S.G.B., 410-16. 

Sometimes divided into the Brown Dicranograptus Shales 
or Hendre Shales separated by the Mydrim Limestone from the 
overlying Black Dicranograptus Shales or Mydrim Shales qq.v. 
While the Black Dicranograptus Shales are included in the 
Caradoc and the Mydrim Limestone is correlated with the gra- 
cilis Zone, there is some doubt with regard to the correlation 
of the Hendre Shales q.v. 


(W. F. W.). 


DICRANOGRAPTUS SHALES, BLACK 
Ordovician : Caradoc Series 
Alternative name for the Mydrim Shales q.v. 
(W. F. W.). 


DICRANOGRAPTUS SHALES, BROWN 
Ordovician : Llandeilo Series 
Alternative name for Hendre Shales q.v. 
(W.F. W.). 


DICTYONEMA BAND ....... Ordovician : Tremadoc Series 
Type-locality : Nant-ddu, near Arenig Fawr, Merioneth. 
FEARNSIDES (W.G.), 1905. On the geology of Arenig Fawr 

and Moel Llyfnant, Q.J.G.S., 6l, 614. Dark, bluish-grey shale 

about 15-20 ft. thick with Dictyonema flabelliforme [sociale] and 

Protospongia. Also described from (i), Tremadoc district, see 

FeaRnsives (W.G.), 1910. The Tremadoc Slates and associated 

rocks of south-east Carnarvonshire, Q.J.G.S., 66, 156, (ii) Deu- 

draeth district, see Frarnswes (W.G.) and Davies (W.), 1944. The 
geology of Deudraeth. The country between Traeth Mawr and 

Traeth Bach, Merioneth, Q.J.G.S., 99, 251, and (iii), is correlated 

with the Dictyonema Band (Lower) of Dolgelly, see Cox (A.H.) 

and Wetts (A.K.), 1920. The Lower Palaeozoic rocks of the Ar- 

thog-Dolgelley District (Merionethshire), Q.J.G.S., 76, 262. 


(W. F. W.). 
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+DICTYONEMA BAND ...... Ordovician: Caradoc Series 


Lapworts (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 36. A subdivision of the Aldress Shales. Listed 
in stratigraphical section. 


(W. F. W.). 


DICTYONEMA BAND, LOWER. 
See : Dictyonema Band. 


DICTYONEMA BAND, UPPER 
; Ordovician : Tremadoc Series 


Type-locality : western bank of River Gwynant, 80 yds. south 
of Pont Tygwyn, Merioneth. 


Cox (A.H.) and Wrrrs (A.K.), 1920. The Lower Palaeozoic 
rocks of the Arthog-Dolgelley District (Merionethshire), Q.J.G.S., 
76, 263. Greyish-blue, rusty and greyish-white weathering flaggy 
slates with abundant Dictyonema and also Callograptus. Separ- 
ated from the Lower Dictyonema Band by the Lower Pencil 
Slates and the Asaphellus Flags and Shales. Upper Dictyonema 
Band has only been recorded from this area. 

(W. F. W.). 


DICTYONEMA BEDS ....... Ordovician : Tremadoc Series 


Defined by Lapwortn (C.), 1881. On the correlation [Mater- 
ials for the correlation] of the Lower Palaeozoic rocks of Britain 
and Scandinavia, G.M., (2), 8, 320, as containing Dictyonema so- 
cialis and occurring at Tremadoc, Malvern and Shineton. Included 
in the Olenidian as the lower division of the Lower Tremadoc 
(of SALTER and BELT), and overlain by Tremadoc Beds contain- 
ing Asaphellus homfrayi and Beltella [Conocoryphe] depressa. 

Used as a stratigraphical term by NicHotas (T.C.), 1915. The 
geology of the St. Tudwal’s Peninsula (Carnarvonshire), Q.J.G.S., 
71, 117, fig. 7, for smooth-fracturing, dark grey-blue mudstones 
with an iridescent red-brown weathering. Reference is also made 
to the Dictyonema and Clonograptus Beds (p. 120), of which the 
latter include bluish-grey mudstones and provide Clonograptus 
tenellus from a one-inch band. Estimated thickness for the Tre- 
madoc Shales exposed at Pen Benar, Abersoch, is 250 feet; comp- 
arable strata also described as flags and mudstones of Abersoch 
(p. 87). Correlated with the Dictyonema Band of Portmadoc 


(p. 120). 
(W.F. W.). 


DICTYONEMA FLABELLIFORME ZONE 
i Ordovician : Tremadoc Series 


TULLBERG (S.A.), 1882. Skånes graptoliter, Sverig. geol. Un- 
ders. Avh., C 50, 22, appears to have been the first to use the 
name but the subdivision was included in the ‘Olenidskiffern ’ 
and placed incorrectly under the Acerocare ecorne Zone; he, 
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however, correlated the zone with the Dictyonema Beds of the 
Malvern Hills. Previously Livnarsson (G.), 1876. On the vertical 
range of the Graptolitic Types in Sweden, G.M., (2), 3, 241, had 
referred to Dictyonema Schists and LapwortH (C.), 1882. The 
Life and Work of Linnarsson, G.M., (2), 9. 175, wrote of ‘Strata 
with Dictyonema flabelliforme, Eichw.’. 

For modern statement of the zone as developed in Britain 
see STUBBLEFIELD (C.J.) and Burman (O.M.B.), 1927. The Shineton 
Shales of the Wrekin District: with notes on their development 
in other parts of Shropshire and Herefordshire, Q.J.G.S., 83, 109, 
117. Characteristic fossils: Dictyonema flabelliforme, Agnostus 
callavei, Macropyge chermi, Shumardia curta, Acrotreta nichol- 
soni, Hyolithus magnificus. 

(W. F. W.). 


DICTYONEMA SHALES (Beds) Ordovician : Tremadoc Series 


The name Dictyonema Shales was employed by Hott (H.B.), 
1865. On the geological structure of the Malvern Hills and ad- 
jacent districts, Q.J.G.S., 21, 92, for ‘pale greenish and light 
purplish shales containing Dictyonema socialis’ and it was be- 
cause Hott appreciated that in North Wales the Dictyonema 
Shales succeeded the Upper Lingula Beds that he was able to 
correlate the Black Shales (= Dolgelly) with the upper division 
of the Lingula Flags. 

Cox (A.H.), 1912. On an inlier of Longymyndian and Camhr- 
ian rocks at Pedwardine (Herefordshire), Q.J.G.S., 68, 369. Also 
referred to by the author as Dictyonema Beds. Characteristic 
fossil is Dictyonema flabelliforme [sociale]. 

(W.F. W.). 


DICTYONEMA ZONE .......... Ordovician: Ashgill Series 
Type-locality : Myoch Bay, near Girvan, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 601, Lit., Map. Hard flaggy shales with 
calcareous bands, 9 feet thick. Subdivision of the top part of 
the Upper Whitehouse Beds, overlain by Dionide Beds and under- 
lain by Dicellograptus complanatus Zone. Fauna includes Dictyo- 
nema, diplograptids, lingulids and phyllopods. 

(W. T. D.). 


t DIDYMOGRAPTUS BEDS. 
See : Coenograptus Shales. 


DIDYMORGAPTUS BIFIDUS AND OGYGINUS CORNDEN- 
SIS ZONE A o a e siei.s a Ordovician : Llanvirn Series 
Erres (G.L.), 1940. The stratigraphy and faunal succession 


in the Ordovician rocks of the Builth-Llandrindod Inlier, Rad- , 
norshire, Q.J.G.S., 95, 391-7, applied the name to shales, sandy 
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= mudstones and some volcanic rocks in which the two index- 


fossils are both abundant. Two subdivisions were recognized, viz., 
(i) in which the index-fossils are accompanied by Didymograptus 
artus, D. stabilis, D. acutidens and Amplexograptus confertus, suc- 
ceeded by (ii) the subzone of Didymograptus speciosus and Cryp- 
tolithus gibbosus q.v. 

(W. F. W.). 


DIDYMOGRAPTUS BIFIDUS SHALES (Beds) (of Wales) 
Ordovician : Llanvirn Series 


The earliest usage of this stratigraphical title appears to be 
in CRrosFIELD (M.C.) and Sgerar (E.G.), 1896. On the geology of 
the neighbourhood of Carmarthen, Q.J.G.S., 52, 527; underlain 
by Arenig Beds, overlain by Didymograptus murchisoni Shales. 

In one or other of the forms Didymograptus bifidus Shales 
or Beds the strata have been referred to and described by au- 
thors too numerous to mention. Good descriptions are available 
in Parts VII, 1907, (Ammanford), 12, 15; X, 1909, (Carmarthen), 
24; XI, 1914 (Haverfordwest), 24 and XII, 1916 (Milford), 40, of 
the South Wales Coalfield, Mem. G.S.G.B. Quoting from the 
Carmarthen memoir the Didymograptus bifidus Beds are ‘blue- 
black soft shales and mudstones, with bands of felspathic ash and 
sandstone, well-developed in the lower half. They are character- 
ized by the smaller species of “ tuning-fork ” graptolites such as 
Didymograptus bifidus, D. artus, D. nanus and D. stabilis, while 
D. murchisoni var. geminus is common on certain horizons... In 
the more shaly beds graptolites predominate, but the mudstones 
yield many species of trilobites such as Phacops llanvirnensis, 
Illaenus hughesi, Placoparia cambrensis and Trinucleus gibbsi, all 
species characteristic of Hicks’s Lower Llanvirn. 

The summit of the subdivision is marked by a thin band of 
black shales in which Didymograptus murchisoni var. geminus 
abounds. Farther west these beds are probably represented at 
Llan Mill near Lampeter Velfry by similar black shales which 
must be referred to an upper part of the D. bifidus Beds char- 
acterized by Didymograptus acutidens Lapw... The shales are 
frequently stained a bright-red, but weather to a buff tint. The 

ashes are never agglomeratic, but are often exceedingly fine- 
grained ’. 

Sometimes referred to as the Bifidus Beds or Bifidus Shales. 

The several synonymous stratigraphical names used in this 
entry have generally been applied to rocks of approximately the 
same age in North and South Wales. 

(W.F. W.). 


“DIDYMOGRAPTUS BIFIDUS ZONE 


Ordovician: Llanvirn Series 


Lapwortu (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 6, 197, stated that the zone finds 
its typical representation in the Upper Skiddaw beds of the 
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Lake District, and is marked by an association of Didymograptus 
bifidus with Phyllograptus; he identified the zone as being pre- 
sent in this country at Llanvirn, Ty-obry, Shelve and in Cum- 
berland. 

The subdivision has stood the searching test of time and the 
zone was palaeontologically defined by Erres (G.L.), 1925. The 
characteristic assemblages of the Gaptolite Zones of the British 
Isles, G.M., 62, 341; later the same author in 1933, The Lower 
Ordovician graptolite faunas with special reference to the Skiddaw 
Slates, Summ. Prog. G.S.G.B. for 1932, restricted the zone pal- 
aeontologically to include D. bifidus (s.s.) accompanied by 
D. acutidens, D. artus, D. nanus, D. stabilis and many Glossograpti. 

Subzone of Didymograptus speciosus and Cryptolithus 
gibbosus was recognized at the top of the bifidus Zone of Builth, 
see Erres (G.L.), 1940. The stratigraphy and faunal succession 
in the Ordovician rocks of the Builth-Llandrindod Inlier, Rad- 
norshire, Q.J.G.S., 95, 390. 

See also Bifidus Beds, Bifidus Shales, Bifidus Slates. 


(W. F. W.). 


DIDYMOGRAPTUS DEFLEXUS SUBZONE 
Ordovician : Arenig Series 


Proposed by Erres (G.L.), 1933. The Lower Ordovician grap- 
tolite faunas with special reference to the Skiddaw Slates, Summ. 
Prog. G.S.G.B. for 1932, 101, for beds containing abundant Didy- 
mograptus extensus (s.s.) with D. extensus-nitidus transients, 
D. deflexus, D. v-fractus, Tetragraptus amii, T. serra, T. quadri- 
brachiatus and Azygograptus eivonicus. 


(W.F. W.). 


DIDYMOGRAPTUS EXTENSUS ZONE 
Ordovician : Arenig Series 


Erres (G.L.), 1904. Some graptolite zones in the Arenig rocks 
of Wales, G.M., (5), 1, 200, suggested that in Wales an overlying 
belt of rocks with ‘tuning-fork’ graptolites passes down into one 
with ‘extensiform’ graptolites, and the latter belt is divided into 
an upper zone of Didymograptus hirundo and a lower zone of 
Didymograptus extensus. 


The extensus Zone was quickly accepted as a stratigraphical 
subdivision, see Erres (G.L.) and Woop (E.M.R.), 1901-18. A 
monograph of the British Graptolites, M.P.S., and Erres (G.L.), 
1925. The characteristic assemblages of the Graptolite Zones of 
the British Isles, G.M., 62, 339. The most recent palaeontological 
definition of the zone is by Errezs (G.L.), 1933. The Lower Ordov- 
ician graptolite faunas with special reference to the Skiddaw 
Slates, Summ. Prog. G.S.G.B. for 1932, 101, to include Tetra- 
graptus amii, T. serra, Didymograptus extensus and dichograptids , 
usually without the full complement of stipes. Extensus Zone 
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was divided into four, viz., subzones of Tetragraptus (reclined), 
Didymograptus deflexus, Didymograptus nitidus and Isograptus 
~ gibberulus. Jackson (D.E.) in Burman (O.M.B.B.), 1958. The 


_ sequence of graptolite faunas, Palaeont., 1, 164, has confirmed 


the existence of the upper three subzones. See also Extensus 
Beds and Extensus Flags. 


(W. F. W.). 


DIDYMOGRAPTUS HIRUNDO ZONE 
Ordovician: Arenig Series 


Exes (G.L.), 1904. Some graptolite zones in the Arenig rocks 
of Wales, G.M., (5), 1, 200, suggested that in Wales an overlying 
belt of rocks with ‘tuning-fork’ graptolites passes down into one 
with ‘extensiform’ graptolites, and the latter belt is divided into 
an upper zone of Didymograptus hirundo and a lower zone of 
Didymograptus extensus. 

The hirundo Zone was quickly accepted as a stratigraphical 
subdivision, see Erres (G.L.) and Woop (E.M.R.), 1901-18. A 
monograph of the British Graptolites, M.P.S., and Erres (G.L.), 
1925. The characteristic assemblages of the Graptolite Zones of 
the British Isles, G.M., 62, 339. The most recent palaeontological 
definition of the zone is by Erres (G.L.), 1933. The Lower Ordov- 
ician graptolite faunas with special reference to the Skiddaw 
Slates, Summ. Prog. G.S.G.B. for 1932, 102, as containing abund- 
ant Didymograptus hirundo associated with D. hirundo-nitidus 
transients, late transients of D. protobifidus-bifidus, Phyllograptus 
angustifolius, P. ilicifolius, P. typus, Azygograptus suecicus. See 
also Hirundo Beds. 

(W. F. W.). 


DIDYMOGRAPTUS MURCHISONI ASH 
Ordovician : Llanvirn Series 


Cox (A.H.), 1916. The geology of the district between Aber- 
eiddy and Abercastle (Pembrokeshire), Q.J.G.S., 71, 301, mapped 
- the band from Llanon in the east to Abereiddy Bay. The ash 
is well bedded and consists prodominantly of pumiceous lapilli; 
thickness 150 feet. Follows abruptly on bifidus shales but appar- 
ently grades into murchisoni shales. Sometimes referred to as 
the Murchisoni Ash, see Cox (A.H.) et al., 1930. The geology 
of the St. David’s district, Pembrokeshire, P.G.A., 41, 263. 


(W. F. W.). 


+ DIDYMOGRAPTUS MURCHISONI SHALES (of Shropshire) 
Ordovician : Llanvirn Series 


Superseded by, and synonymous with, Betton Beds q.v. 
LapwortH (C.) and Warts (W.W.), 1910. The geology of 
Shropshire, in Jubilee Volume of the Geologists’ Association, 752. 


(W.F. W.). 
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DIDYMOGRAPTUS MURCHISONI SHALES (Beds) (of Wales) 
Ordovician: Llanvirn Series 


The earliest usage of the term appears to be in CROSFIELD 
(M.C.) and Sgrar (E.G.), 1896. On the geology of the neighbour- 
hood of Carmarthen, Q.J.G.S., 52, 529, Map. 

Evans (D.C.), 1906. The Ordovician rocks of western Caer- 
marthenshire, Q.J.G.S., 62, 619-24, supplied an extended descrip- 
tion. SrraHAN (A.) et al., 1909. South Wales Coalfield, X, Car- 
marthen, Mem. G.S.G.B., 36, claimed that the beds are typically 
developed north of St. Clears where they ‘consist of about 
230 feet of striped ashy and flaggy shales containing abundant 
specimens of Didymograptus murchisoni (Beck). At their base 
there appears locally an ash, the D. murchisoni Ash, which 
reaches 40 feet in thickness, but is frequently wanting... East of 
Carmarthen the shales are more purely argillaceous and there is 
no D. murchisoni Ash’ q.v. 

Cox (A.H.), 1916. The geology of the district between Aber- 
eiddy and Abercastle (Pembrokeshire), Q.J.G.S., 71, 304, stated 
that the ‘D.-murchisoni Shales are of still darker colour than 
the D.-bifidus Shales, and of more flaggy appearance, with a 
very rusty papery mode of weathering’. After referring to the 
classical collecting localities in Abereiddy Bay, the thickness of 
the shales was given as about 100 feet. Jones (O.T.), 1940. Some 
Lower Palaeozoic contacts in Pembrokeshire, G.M., 77, 409, sug- 
gested that there may be ‘a nonsequence if not an unconformity ’ 
between the Llandeilo and the underlying richly fossiliferous 
shales with their innumerable specimens of Didymograptus 
murchisoni. A further reference to the Didymograptus murch- 
isoni Beds is in Evans (W.D.), 1945. The geology of the Prescelly 
Hills, north Pembrokeshire, Q.J.G.S., 101, 98. Sometimes refer- 
red to as the Murchisoni Shales or Murchisoni Beds. 

The several synonymous stratigraphical names used in this 
entry have been applied to rocks of approximately the same age 
in North and South Wales. 


(W.F. W.). 


DIDYMOGRAPTUS MURCHISONI ZONE 
Ordovician: Llanvirn Series 
LapwortH (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 6, 197, clearly recognized that the 
zone succeeds that of Didymograptus bifidus and ‘it appears to 
be most distinctly allied to the foregoing [= bifidus] Upper 
Arenig’. The zone was identified at Llandeilo, Builth, Shelve, 
Abereiddy, Pont Seiont, and typically it yielded the zone-fossil 
and a few diplograptids. Stratigraphically above the murchisoni 
Zone is the Nemagraptus gracilis Zone of Lapwortu; thus the 
murchisoni Zone of Lapworty had a much more extended mean- 
ing than the name possesses to-day, because it equated with 
the restricted murchisoni Zone and the Glyptograptus teretius- 
culus Zone, see Erres (G.L.) and Woop (E.M.R.), 1914. A mono- 
graph of British Graptolites, M.P.S., 526. i 
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The zonal assemblage was listed by Erres (G.L.), 1922. The 
characteristic assemblages of the Graptolite Zones of the British 
Isles, G.M., 62, 341. The zone has been included either in the 
Llandeilo-Llanvirn Series or, as in current use, only in the 
Llanvirn Series. 


(W.F. W.). 


DIDYMOGRAPTUS NITIDUS SUBZONE 
Ordovician: Arenig Series 


Proposed by Erres (G.L.), 1933. The Lower Ordovician grap- 
tolite faunas with special reference to the Skiddaw Slates, Summ. 
Prog. G.S.G.B. for 1932, 101, as the third subzone from the base 
of the zone of Didymograptus extensus, with subzones of Didymo- 
graptus deflexus below and of Isograptus gibberulus above. 
Defined faunally by abundant Didymograptus extensus, D. niti- 
dus, D. nitidus-hirundo transients, some D. extensus-nitidus 
transients, with D. uniformis, D. simulans and rare Isograptus 
gibberulus. Also the horizon of entrance of small tuning-fork 
graptolites such as Didymograptus cf. indentus and D. proto- 
bifidus, and the appearance of diplograptids such as Glyptograptus 
dentatus. Also entrance of scandent forms of Tetragrapti. 


(W.F. W.). 


t DIDYMOGRAPTUS SHALES Ordovician: Llanvirn Series 


Marr (J.E.) and Roserts (T.), 1885. The Lower Palaeozoic 
rocks of the neighbourhood of Haverfordwest, Q.J.G.S., 41, 477, 
were unable to record Arenig rocks in this region of Pembroke- 
shire and it may be assumed that the beds with tuning-fork 
graptolites would now be classified as Llanvirn. Also used in 
this sense by Roserts (T.), 1893. Notes on the geology of the 
district west of Caermarthen, ibid., 49, 168. 

(W.F. W.). 


DIDYMOGRAPTUS SHALES (Zone) 
Ordovician : Caradoc Series 


Type-area: Stinchar Valley, near Girvan, Ayrshire. 


Described by Lapwortu (C.), 1882. The Girvan Succession. 
Part I. Stratigraphy, Q.J.G.S., 38, 554-5, as greenish-blue, lam- 
inated, nodular shales about 30 ft. thick; more or less calcareous 
throughout. Include Didymograptus superstes, Dicellograptus 
sextans, Glossograptus hincksii, and some horny brachiopods. 
Elsewhere (p. 574), at Aldons Quarry, the rocks carry a mainly 
shelly fauna with trilobites. Correlated with the zone of Nema- 
graptus gracilis. Overlain by Benan Conglomerate, underlain by 
‘an horizon of compact and nodular limestones. 

At Craighead Quarries the Didymograptus Zone was divided 
into (i) nodular and highly calcareous shales, (ii) blue calcareous 
and slightly carbonaceous shales with Climacograptus bicornis 
and (iii) shivery shales with a shelly fauna including trilobites. 
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(Didymograptus Shales [Zone], continued) 


The sequence is overlain by Compact Limestones, succeeded in 
turn by 10 ft. of graptolitic shales which resemble closely the 
Didymograptus Shales. 

(W. F. W.). 


DIDYMOGRAPTUS SPECIOSUS AND CRYPTOLITHUS GIB- 
BOSUS SUBZONE ....... Ordovician: Llanvirn Series 


Extes (G.L.), 1940. The stratigraphy and faunal succession 
in the Ordovician rocks of the Builth-Llandrindod Inlier, Rad- 
norshire, Q.J.G.S., 95, 390, separated the subzone at the top of 
the zone of Didymograptus bifidus and Ogyginus corndensis q.v. 
Mainly shales, sandy mudstones, ashy near junction with the 
Main Volcanic Series q.v., and contains some spilitic and kerato- 
phyric ashes. Thickness about 300-350 ft. ELLES maintained that 
the fauna was sufficiently distinct and warranted the naming of 
the subzone because ‘in addition to Didymograptus bifidus, D. 
speciosus is an abundant and characteristic form, together with 
a new trinucleid, Cryptolithus gibbosus’. 

(W. F. W.). 


DINAS HEAD BEDS ....... Ordovician: ? Caradoc Series 


Type-locality : Dinas Head, Dinas Island, north-east of Fish- 
guard, Pembrokeshire. 


Rere (F.R.C.), 1895. The geology of the country around Fish- 
guard, Pembrokeshire, Q.J.G.S., 51, 193, Map. The beds were 
named, though not described, by Rreep who assigned them tentat- 
ively to the Llandovery. In a subsequent paper Cox has mapped 
them as ‘Bala and Llandeilo’ without referring to REeEp’s local 
name and without describing the strata, see Cox (A.H.), 1930. 
Preliminary note on the geological structure of Pen Caer and 
Strumble Head, P.G.A., 41, 277. 


(W. T. D.). 


DINORTHISTBED T. A TA Ordovician : Caradoc Series 

Type-locality : near Cressage, Shropshire. 

BancroFT (B.B.), 1928. The Harknessellinae, M.P. Manch. 
L.P.S., 72, 186. Described as consisting of 2 feet of gritty sand 
overlying the Harknessella subquadrata Zone, from which it is 
separated by a considerable break. Fauna includes Dinorthis 
flabellulum, Salopia salteri and rhynchonellids. 

(W. T. D.). 


DINORTHIS FLABELLULUM BAND 

, Ordovician : Caradoc Series 
à A richly fossiliferous band which was so named as a horizon 
in the Bodfean Hall Group q.v. Compared with other occurrences 3 
in North Wales and particularly with the Flabellulum Ash of the 
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Bedded Pyroclastic Series q.v. of Snowdon. Marey (C.A.) and 
Hearp (A.), 1930. The geology of the country around Bodfean 
(south-western Carnarvonshire), @.J.G.S., 86, 148, 161. 


(W. F. W.). 


DINORTHIS (PLAESIOMYS) MULTIPLICATA ZONE 
Ordovician : Caradoc Series 


Type-area: Glyn Ceiriog district, Denbighshire. 


Bancrort (B.B.), 1933. Correlation Tables of the Stages 
Costonian-Onnian in England and Wales, published by the author, 
Blakeney, Glos. The zone was first listed in a stratigraphical 
column; overlain by the zone of Wattsella horderleyensis and 
Kjaerina, underlain by the zone of Cliftonia persculpta. The zonal 
brachiopod was not figured and described until 1945, BANCROFT 
(B.B.), The brachiopod zonal indices of the stages Costonian to 
Onnian in Britain, J. Paleont., 19, 244. Zone is described as 
occurring in Shropshire and North Wales, and consists of 20 ft. 
of flaggy sandstones in the former district. Fauna also includes 
Rafinesquina and Wattsella. For more recent account see DEAN 
(W.T.), 1958. The faunal succession in the Caradoc Series of south 
Shropshire, B.M. Geol. Bull., 3, (6), 203. 

(W. T. D.). 


DINORTHIS (PLAESIOMYS) ROBUSTA SUBZONE 
Ordovician : Caradoc Series 


Type-locality : Coston, Shropshire. 


Bancrort (B.B.), 1945. The brachiopod zonal indices of the 
Stages Costonian to Onnian in Britain, J. Paleont., 19, 244. 
Proposed as a subdivision of the zone of Horderleyella plicata, 
within the Costonian Stage. Fauna includes also Marrolithus, 
‘ Calymene’, Wattsella, Horderleyella plicata and Smeathenella. 

Dean (W.T.), 1958. The faunal succession in the Caradoc 
Series of south Shropshire, B.M. Geol. Bull., 3, (6), 198, for recent 
discussion. 

(W. T. D.). 


t DINORTHIS SP. ZONE ...... Ordovician : Caradoc Series 
Type-locality : Horderley district, Shropshire. 


Superseded by Dinorthis multiplicata Zone. 

Bancrort (B.B.), 1929. Some new genera and species of 
Strophomenacea from the Upper Ordovician of Shropshire, M.P. 
Manch. L.P.S., 73, 36. Proposed for Bed B2, the highest of Ban- 


. cROFT’s subdivisions of the upper part of the Soudleyan Stage. 


Consists of blue and green flaggy sandstones, with Dinorthis sp. 
and Rafinesquina expansa. Overlain by Longvillian Stage, under- 
lain by the Main Green and Purple Sandstone of the Middle 


Horderley Sandstone. 
(W. T. D.). 
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DIONIDE BEDS .............- Ordovician: Ashgill Series 
Type-locality : Myoch Bay, near Girvan, . Ayrshire. 


Lapwortu (C.), 1882. The Girvan succession. Part I. Strati- f 
graphy, @.J.G.S., 38, 601, Lit., Map. Topmost subdivision of the 
Upper Whitehouse Beds, overlain by the Barren Flagstone Group 
and underlain by the Dictyonema Zone. Mudstones and nodular 
limestones, about 6 feet thick, with Dionide, Tretaspis, cyclo- 
pygids, gastropods and lamellibranchs. 

(W. T. D.). 


DIPLOGRAPTUS MULTIDENS ZONE 
Ordovician : Caradoc Series 


Type-area: Conway district, Carnarvonshire. 


Extes (G.L.), 1909. The relation of the Ordovician and Silur- 
ian rocks of Conway (North Wales), Q.J.G.S., 65, 181, table 
facing 190, Lit., Map. The zone was proposed first by ELLES as 
‘Zone of Dicranograptus brevicaulis and Mesograptus multidens’, 
overlain by Climacograptus wilsoni Zone and underlain by Cli- 
macograptus peltifer Zone. Mesograptus multidens is now refer- 
red to Diplograptus, and is used as the sole zonal index. Fauna 
includes Climacograptus schirenbergi, Amplexograptus perexca- 
vatus, Climacograptus bicornis and Thysanograptus harknessi. 

It is now believed that the Climacograptus peltifer and C. 
wilsoni Zones of Scotland are replaced in Wales by the Diplo- 
graptus multidens Zone see JAANUSSON (V.) and STRACHAN (L), 
1954. Correlation of the Scandinavian Middle Ordovician with 
the graptolite succession, Geol. Féren. Stockh. Férh., 76, (4), 


694-5. 
(W.T. D.). 


+ DIPLOGRAPTUS PRISTIS ZONE 
Ordovician : Caradoc Series 


The presence of the pristis Zone of Sweden was first recorded 
in Britain by Erres (G.L.), 1920. Summ. Prog. G.S.G.B. for 1919, 
4-5. Approximately equated with the zone of Pleurograptus i 
linearis. Also mentioned by Wits (L.J.) and Smrrx (B.), 1922. 
The Lower Palaeozoic rocks of the Llangollen district, with 
special reference to the tectonics, @.J.G.S., 78, 180, as occurring 
in the Blaen-y-cwm Beds. This zonal name has fallen into disuse 
in Britain as it is apparently redundant being approximately 
equivalent to the linearis Zone. 


(W. F. W.). 
t DISCINA CORONA BED ..... Ordovician : Caradoc Series 


Type-locality : Pus Gill, near Knock, Westmorland. 
Superseded by Corona Beds. 


HARKNESS (R.) and Nıcuorson (H.A.), 1877. On the strata, 
and their fossil contents between the Borrowdale Series of the 
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north of England and the Coniston Flags, Q.J.G.S., 33, 463. The 
characteristic brachiopod Discina (Trematis) corona was believed 
by Harkness and NicHotson to be confined to a single horizon 
in Pus Gill, but since then the species has been found to have 
a much longer vertical range, necessitating the introduction of 
the term Corona Beds. In its original usage the horizon constituted 
part of the Dufton Shales (s.l.). 
(W. T. D.). 


DOUNANS LIMESTONE. 
See : Upper Series. 


DOW CRAG ANDESITES 
Ordovician : Llanvirn and ? Llandeilo Series 


Type-locality : Dow Crag, near Goat’s Water, Coniston, Lan- 
cashire. ly 
Correlated with the Harter Fell Andesites q.v., see MITCHELL 
(G.H.), 1940. The Borrowdale Volcanic Series of Coniston, Lan- 
cashire, Q.J.G.S., 96, 317. At least 200 ft. thick. 
(W. F. W.). 


DRIM AND CASTLE POINT CALCAREOUS FLAGS 
Ordovician : Llandeilo Series 


Type-localities: Castle Point and Drim Wood both near 
Fishguard, Pembrokeshire. 


Name applied by THomas (G.E.) and Tuomas (T.M.), 1956. 
The volcanic rocks of the area between Fishguard and Strumble 
Head, Pembrokeshire, Q.J.G.S., 112, fig. 6, Map, to rocks re- 
corded by Cox (A.H.), 1930. Preliminary note on the geological 
structure of Pen Caer and Strumble Head, Pembrokeshire, P.G.A., 
41, 287, as of Llandeilo age. 

(W. F. W.). 


DROSGOL GROUP ............. Ordovician: Ashgill Series 
Type-locality : Drosgol, north of Pont Erwyd, Cardiganshire. 


Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardiganshire), 
Q.J.G.S., 65, 468 et seqq. Lit., Map. Subdivision of the Plynlimon 
Stage, overlain by the Bryn-glas Group and underlain by the 
Nant-y-moch Group. Dark-blue mudstones, grey grits and gritty 
mudstones, the last including the Gnarled Grits and Mudstones 
q.v. Approximate thickness 1500 feet. No fossils found. 

Jones (O.T.) and Pucm (W.J.), 1935. The geology of the 
districts around Machynlleth and Aberystwyth, P.G.A., 46, 264, 
observed that the ‘gritty beds show a curious gnarled and 
knotted surface on weathering which is connected with their 
internal structure, for a fresh fracture shows numerous laminae 
twisted and contorted in a remarkable manner. This structure is 
common elsewhere in the Aberystwyth district. It may be that 
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(Drosgol Group, continued) 


these beds represent material which slipped down submarine 
slopes during deposition and that this accounts for the curiously 
twisted and contorted internal structure’. Thickness of the 
Drosgol Group is here given as 900 feet, the overlying Bryn- 
glas Group being 1150 feet thick. 

(W. T.D., W.F. W.). 


DRUMMUCK GROUP .......... Ordovician: Ashgill Series 


Type-locality : Drummuck Farm, north-east of Girvan, Ayr- 
shire. 


LapwortsH (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 615, 617-21, 661, Lit., Map. The topmost 
subdivision of the Ardmillan Series, overlain by the Mulloch Hill 
Group, underlain by the Barren Flagstone Group. Thickness about 
200 ft. Divided by Lamont (A.), 1935. The Drummuck Group, 
Girvan....., T.G.S. Glas., 19, 288-332, into a lower part, of basal 
conglomerate, Quarrel Hill Mudstones, Crinoid Bed and splintery 
mudstones, and an upper part, of massive mudstones, Starfish 
Bed and Ladyburn Mudstones qq.v. Confined to Craig Head 
Inlier. See also Eyres (V.A.) et al., 1949. Central Ayrshire, 
2nd Ed., Mem. G.S.G.B., 29. 

(W. T. D.). 


DRYGILL SHALES ........... Ordovician : Caradoc Series 
Type-locality : Drygill Beck, near Carrock Fell, Cumberland. 


Nicuotson (H.A.) and Marr (J.E.), 1887. On the occurrence 
of a new fossiliferous horizon in the Ordovician: series of the 
Lake District, G.M., (3), 4, 339-44, were of the opinion that the 
Drygill Shales formed an horizon within the volcanic rocks of 
the Eycott Series, but pointed out that the actual field-relations 
were obscure. The beds are known only from the Carrock Fell 
district, and comprise grey mudstones and shales with ‘ Ampyzx’, 
Stygina, ‘Calymene’, Tetradella and brachiopods. They have been 
tentatively correlated with the Dufton Shales, see Eastwoon (T.), 
1953. British Regional Geology : Northern England, 17. 


(WTD. 


DUDDON BRIDGE TUFFS 
Ordovician: Llanvirn and ? Llandeilo Series 


Type-locality : Duddon Bridge, Lancashire. 


MırcHeLL (G.H.), 1956. The Borrowdale Volcanic Series of 
the Dunnerdale Fells, Lancashire, Liverpool Manch. G.J., 1, 
431; lithic tuffs, well-bedded with tendency to slabby weathering. 
Thickness 550 ft. 


(W. F. W.). 
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DUDDON HALL TUFFS 
Ordovician : Llanvirn and ? Llandeilo Series 


Firman (R.J.), 1957. The Borrowdale Volcanic Series between 
Wastwater and Duddon Valley, Cumberland, P.Y.G.S., 31, 50, 
correlated these tuffs with the upper part of the Duddon Bridge 
Tuffs and Ivenscar Andesites qq.v. of MrrcHeLL. The Ulpha 
Andesites die out northwards, and the Duddon Hall and Dunner- 
dale Tuffs coalesce. The Duddon Hall Tuffs with their thin inter- 
bedded andesitic flows are variable in thickness, 500-2500 ft. 


(W. F. W.). 


DUFTON SHALES ........... Ordovician: Caradoc Series 
Type-locality : Swindale Beck, near Knock, Westmorland. 


Harkness (R.) and Nicuotson (H.A.), 1877. On the strata 
and their fossil contents between the Borrowdale Series of the 
north of England and the Coniston Flags, Q.J.G.S., 33, 462-4. 
In its original usage the term denoted all the shales and mud- 
stones of the Dufton district lying between the Borrowdale 
Volcanic Series and the ‘Coniston Limestone’. Subsequently it 
became restricted to the strata between the Corona Beds and 
the Staurocephalus and Keisley Limestones (NicHotson (H.A.) 
and Marr (J.E.), 1891. The Cross Fell Inlier, Q.J.G.S., 47, 511). 
The most recent and detailed description (Dean (W.T.), 1959. The 
stratigraphy of the Caradoc Series in the Cross Fell Inlier, 
P.Y.G.S., 32, 185-228) equated the Dufton Shales with the Stages 
Upper Longvillian to Pusgillian inclusive. The beds include grey 
and black shales and mudstones with occasional bands of impure 
limestone, and are often highly fossiliferous, the fauna being 
essentially a shelly one. They are underlain by the Corona Beds 
and are overlain by either the Calymene (or Diacalymene) Beds 
or, disconformably, by the Staurocephalus Limestone. The Dufton 
Shales are not known outside the Cross Fell Inlier, but are 
equated with strata in south Shropshire, the Lake District, and 
various parts of Wales. 

(W. T. D.). 


t DUIRNESS LIMESTONE ............ Cambro-Ordovician 
Type-areas: Durness and Eireboll, Sutherlandshire. 
Superseded by Durness Limestone. 


Mer (J.), 1859. On the succession of the Rocks on the 
north coast of Scotland, Q.J.G.S., 15, 578-84. Beneath these lime- 
stones are grits and fucoid beds of Cambrian age. 

Diurness is an old spelling of the township of Durness. 
Another old version of it is ‘Dyrness’. 

(V. W.). 
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DUNNERDALE TUFFS 
Ordovician: Llanvirn and ?Llandeilo Series 
Mrrcuett (G.H.), 1956. The Borrowdale Volcanic Series of 
the Dunnerdale Fells, Lancashire, Liverpool Manch. G.J., 1, 433; 
divided into two parts by andesites. Fine to medium-grained 
mainly andesitic lithic tuffs; some rhyolitic tuffs with animal- 
tracks, ? rain-pitting, and slumping. Thickness 1600 ft. 


(W.F. W.). 


DURBINE:GHOUP n. reee 620 e Sees Lower Ordovician 


Type-locality : natural outcrops between Balnakiel Bay and 
Durine (a part of the township of Durness), Sutherlandshire. 

Pracu (B.N.) and Horne (J.), 1884. Report on the Geology 
of the North-West of Sutherland, Nature, Lond., 31, 31-5. The 
highest (seventh) subdivision of the Calcareous Series (Durness 
Limestone). Consists of light-grey limestones and dolomites with 
occasional fossils, chiefly poorly preserved gastropods. 


(V. W.). 


DURNESS AND ASSYNT LIMESTONE .. Cambro-Ordovician 


Type-areas : Durness and Assynt districts of west and north- 
west Sutherlandshire. 

MuRrcuHIson (R.I.), 1859. On the succession of the Older Rocks 
in the northernmost counties of Scotland; with some observations 
on the Orkney and Shetland Islands, Q.J.G.S., 15, 353-420. Men- 
tioned the occurrence of Maclurea, Murchisonia, and Orthocerata 
(p. 369). Descriptions of fossils by J.W. SALTER, pp. 374-81. 


(V. W.). 


DURNESS OR ERIBOLL SERIES ...... Cambro-Ordovician 


Type-areas: shores and cliffs around Loch Eireboll and in 
the Durness district of north-west Sutherlandshire. 

LaPpwoRrtu (C.), 1883. The Secret of the Highlands, G.M., (2), 
10, 120-8, 193-9, 337-44. Mentioned the occurrence of Maclurea, 
Murchisonia, Orthoceras in these calcareous beds. 


(V. W.). 


EILEAN DUBH GROUP .............. ? Cambro-Ordovician 


Type-locality : small island, Eilean Dubh, in the south-west 
part of Balnakiel Bay, Durness, Sutherlandshire. 

Pracu (B.N.) and Horne (J.), 1884. Report on the Geology 
of the North-West of Sutherland, Nature, Lond., 31, 31-5. The 
second subdivision of the Calcareous Series and consists of pale- 
grey limestones and dolomites. It overlies the Grudie Group and 
is overlain by the Sailmhor Group. Apart from many stromatolitic 
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algal bands it has so far yielded no fossils. Age uncertain. Reddish 
brown chert is common as nodules and nodular bands. 


(V. W.). 


ELLERGILL BEDS (Group, Stage) 
Ordovician: Llanvirn Series 


Type-locality : Ellergill, Westmorland. 

NicHotson (H.A.) and Marr (J.E.), 1891. The Cross Fell 
Inlier, @.J.G.S., 47, 502, divided the Skiddaw Slates of the eastern 
part of the Inlier into the oldest rocks found near Cuns Fell, 
succeeded by Ellergill Beds, and those by the Milburn Group. 
eet of the graptolites are said to belong to ‘ well-known Arenig 
orms’. 

Classified by Erres (G.L.), 1898. The graptolite-fauna of the 
Skiddaw Slates, Q.J.G.S., 54, 530, as the lower member of the 
Upper Skiddaw Slates and recorded as containing Diplograptus 
and Placoparia. 

SHotton (F.W.), 1935. The Stratigraphy and Tectonics of the 
Cross Fell Inlier, Q.J.G.S., 91, 648, described the beds as grey 
and black graptolitic shales with thin bands of siltstone. Char- 
acteristic fossils indicate zone of Didymograptus bifidus and, 
apart from index-fossil, include Azygograptus coelebs, Didymo- 
graptus acutidens, D. artus, D. protobifidus, Glyptograptus den- 
tatus, Phyllograptus ilicifolius, Corrugatagnostus morea. SHOTTON 
suggested that the oldest rocks at Cuns Fell, which were recog- 
nized by NicHOoLSON and Marr (vide supra), may be the same 
as the Ellergill Beds but purple-stained, the colour being derived 
from the overlying Carboniferous conglomerate. 

(W. F. W.). 


ERWENT LIMESTONE. 
See: Ogygia Limestone. 


ESK PIKE HORNSTONE 
Ordovician : Lanvirn and ? Landeilo Series 
OLIVER (R.L.), 1954. Note on the succession in the region 
around the head of Borrowdale, Cumberland, P.G.A., 65, 411; 
greenish-grey, white-weathering tuff which, in places, has under- 
gone sub-aqueous slumping. 
(W. F. W.). 


EYCOTT (Hill) GROUP (Series) 
Ordovician : Llanvirn and ? Llandeilo Series 

Type-locality : Eycott Hill (Berrier Nittles) 14 miles north 
of Troutbeck, Cumberland. 

The volcanic rocks of Eycott Hill were described by Warp 
(J.C.), 1876. Northern part of the English Lake District, Mem. 
G.S.G.B., 20, who gave an extended account in 1877, On the 
Lower Silurian Lavas of Eycott Hill, Cumberland, Monthly 
Microscopical J., 17, 239-46. 
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(Eycott [Hill] Group [Series], continued) 


Harker (A.), 1891. The ancient lavas of the English Lake 
District, Naturalist, No. 190 (May), 145, provided further des- 
criptions. Marr (J.E.), 1900. Notes on the geology of the English 
Lake District, P.G.A., 16, 453, 455, was apparently the first to 
use Eycott Group for the rocks of Eycott Hill which also ‘are 
abundantly seen around Haweswater, where they present striking 
similarities to the typical lavas of Eycott Hill, and anyone 
studying the lavas of the Haweswater region would be at once 
convinced of the general identity of these with those of Eycott’. 
Marr (J.E.), 1916. The Geology of the Lake District, Cambridge, 
20, still equated the Eycott Hill Group with the Ullswater Group 
because ‘phenocrysts of felspar around Haweswater, which pre- 
cisely resemble some of the lavas of the Eycott Hill group, is 
strong evidence that the two groups are really contemporaneous ’; 
but in view of the claim of WaLKER (E.E.), 1904. Notes on the 
garnet-bearing and associated rocks of the Borrowdale Volcanic 
Series, Q.J.G.S., 60, that the Eycott lavas do not contain garnets, 
Marr (op. cit., 78) modified his opinion and said that their 
‘apparent absence may possibly indicate that these rocks, not- 
withstanding resemblances to those of the Ullswater group, may 
yet turn out to be of different age’. 

Eastwoop (T.), 1932. Summ. Progr. G.S.G.B. for 1931, 54, 
remarked that at one time ‘the coarsely porphyritic type of lava, 
such as is developed on the lower part of Eycott Hill, was 
restricted to the bottom of the Borrowdale Volcanic Series ..... 
such lavas near the base of the series are followed by several 
tuffs between lavas that are dominantly fine grained, which 
are in turn overlain by a thick series of lavas, including flows 
of the coarse Eycott type, at two horizons’. 

SHoTTON (F.W.), 1935. The Stratigraphy and Tectonics of the 
Cross Fell Inlier, Q.J.G.S., 91, 657, stated that certain ‘basic 
rock, with very large, rounded phenocrysts of medium labrado- 
rite’ have been ‘referred to as Eycott lava ..... There is no doubt 
that, petrologically, the rocks at Melmerley and Eycott Hill are 
identical’. 

Eastwoop (T.), 1953. British Regional Geology: Northern 


England, 3rd Ed., 17, illustrated sections across Eycott Hill and 
Binsey. 


(W. F. W.). 


EXTENSUS BEDS (Zone) ...... Ordovician : Arenig Series 


Marttey (C.A.), 1925. An outline of the geology of South- 
western Lleyn, G.M., 62, used the term in a preliminary account 
of the area; included are shales, thick flaggy sandstones, and 


grit with fine conglomerate and breccia. Typical fossil is Azy- 
gograptus eivonicus. 


Further described by Matiry (C.A.), 1928. The Pre-Cambrian 
Complex and associated rocks of south-western Lleyn (Carnar- 
vonshire), Q.J.G.S., 84, 488, Map, who referred to the section at 
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Parwyd, Aberdaron, where about two feet of basal Ordovician 
laminated grit or Parwyd Grit followed by a few feet of shales 
rests unconformably upon the Gneisses of Pre-Cambrian age. 
About 1000 feet of Extensus Beds are calculated to occur around 
Aberdaron, but the rocks are incompletely exposed. Possibly the 
best fossil-locality is Dwyrhos where Didymograptus extensus, 
D. simulans, D. nitidus, Shumardia, Cyclopyge and a trinucleid 
are recorded. Parwyd Grit, Daron Cherts and Bodwrdda Slates 
qq.v. are named stratigraphical horizons within the Extensus Beds. 

Extensus Beds were also described from other localities in 
the Lleyn Peninsula; see Matiry (C.A.), 1932. The geology of 
the country around Mynydd Rhiw and Sarn, south-western Lleyn, 
Carnarvonshire, Q.J.G.S., 88, 248, 258-60, where a thickness of 
1200 feet was given for this region in North Wales. 

Also recorded by Marrey (C.A.), 1938. The geology of the 
country around Pwllheli, Llanbedrog and Madryn, south-west 
Carnarvonshire, Q.J.G.S., 94, 592. GREENLY (E.), 1944. The Ordo- 
vician rocks of Arvon, G.M., 100, 77, referred to representatives 
of the zone near Pont Seiont but it was Erres (G.L.), 1904. Some 
graptolite zones of the Arenig rocks of Wales, ibid., (5), 1, 200-3, 
who first detected its presence. Other localities in North Wales 
are found in Anglesey, see GREENLY (E.), 1919. The geology of 
Anglesey, 2, Mem. G.S.G.B., 409 et seqq. 

(W.F. W.). 


EXTENSUS FLAGS (of Arenig).. Ordovician: Arenig Series 


Well-bedded, blue-and-white quartzose flags with micaceous 
shaly partings; 150-200 feet thick. Fauna includes Didymograptus 
extensus, D. deflexus, Loganograptus and Tetragraptus. FEARN- 
stipes (W.G.), 1905. On the geology of Arenig Fawr and Moel 
Llyfnant, Q.J.G.S., 61, 619, Map. Also known as Llyfnant Flags. 


(W. F. W.). 


FAIRY GILL SHALES ......... Ordovician : Ashgill Series 
Type-locality : Fairy Gill, near Sedbergh, Yorkshire. 


Hucues (T. McK.), 1906. Ingleborough. Part II. Stratigraphy, 
P.Y.G.S., 15, 369-71. The name was applied to the Ashgill Shales 
as exposed at Fairy Gill, the locality from which the type- 
specimens of ‘Strophomena’ siluriana were obtained. Underlain 
by the Coniston Limestone. See also Marr (J.E.), 1906. Ingle- 
borough. Part IV. Stratigraphy and palaeontology of the Silurian, 
P.Y.G.S., 16, 49, 73; 1907. On the Ashgillian Series, G.M., (5), 
4, 61. For an earlier detailed account see Daxyns (J.R.) et al., 
1891. Mallerstang, with parts of Wensleydale, Swaledale, Arken- 
dale, Mem. G.S.G.B., 13, 16, 27, 32. 

(W. T. D.). 
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FALCON CRAG (and Bleaberry Fell) ANDESITES i 
Ordovician : Llanvirn and ? Llandeilo Series 


Marr (J.E.), 1900. Notes on the geology of the English Lake 
District, P.G.A., 16, 453; thin vesicular lavas associated with 
ashes and breccias. Lowest subdivision of the Borrowdale Vol- 
canic Series. 


The name Falcon-Crag Group was used by WALKER (E.E.), 
1904. Notes on the garnet-bearing and associated rocks of the 
Borrowdale Volcanic Series, Q.J.G.S., 60, 86, who mentioned that 
Warp had described them in detail. Same name used by Marr 
(J.E.), 1906. The influence of the geological structure of English 
Lakeland upon its present features — a study in physiography, 
P.G.S., 62, Ixxiv. More complete accounts appear in Marr (J.E.), 
1910. Geology in the Field, Geol. Assoc. Jubilee Vol., 630; Marr 
(J.E.), 1916. The Geology of the Lake District ..., Cambridge, 19. 
‘The lowest rock seen is a massive purple breccia ... Between this 
and the summit of Falcon Crag, Ward describes twelve lavas with 
intervening ash beds: there are also minor lavas of a vesicular 
character’. The lavas are pyroxene-andesites. 


(W. F. W.). 
FALCON CRAG GROUP. 
See: Falcon Crag (and Blaeberry Fell) Andesites. 
FELSITE AGGLOMERATE .... Ordovician: Llanvirn Series 


This agglomerate separates the Lower and Upper Spilites and 
can be traced continously for about ł mile northwards from the 
Llanelwedd Quarries, near Builth Wells, and maintains a thick- 
ness of about 30 feet, see Jones (O.T.) and Pucu (W.J.), 1941. 
The Ordovician rocks of the Builth district. A preliminary acount, 
G.M., 78, 189. Included in the zone of Didymograptus murchisoni. 


(W. F. W.). 


FELSITIC TUFFS 
Ordovician: Llanvirn and ? Llandeilo Series 


Type-area : Ambleside, English Lake District. 


Hartiey (J.J.), 1925. The Succession and Structure of the 
Borrowdale Volcanic Series as developed in the area lying be- 
tween Grasmere, Windermere and Coniston, P.G.A., 36, 209, 220, 
used the name in place of Harrath Tuffs q.v. of Green. Thickness 
600 ft. Other occurrences include Harttey (J.J.), 1932. The vol- 
canic and other igneous rocks of Great and Little Langdale, 
Westmorland ..., P.G.A., 43, 43. In the Helvellyn range they are 
approximately 1200 ft. thick and termed the Felsitic and Basic 
Tuffs, see Hartiey (J.J.), 1942. The geology of Helvellyn and 
the southern part of Thirlmere, Q.J.G.S., 97, 142. 


(W.F. W.). 
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FFAIRFACH GRILE en ee Ordovician : Llanvirn Series 
Type-locality : Ffairfach, near Llandeilo, Carmarthenshire. 


STRAHAN (A.) et al., 1907. South Wales Coalfield, VII, Amman- 
ford, Mem. G.S.G.B., 12, 19-22, introduced the term for a ‘hard 
yellowish sandstone, calcareous and blue-grey in colour where 
unweathered, and has a thickness of about 150 feet’ which ‘ forms 
the natural base to the Llandilo Flag Series’. 


Wurms (A.), 1953. The geology of the Llandeilo district, 
Carmathenshire, Q.J.G.S., 108, 182, described the rock as ‘com- 
pact, massive unfossiliferous grit becoming finer grained and 
flaggy south-westwards’ where the beds yield Sowerbyella an- 
tiqua, Dalmanella parva, Basilicus tyrannus, Flexicalymene cam- 
brensis and Marrolithus primus. Wiuu1ams stated that the ashy 
shales underlying the Ffairfach Grit are best correlated with the 
zone of Didymograptus bifidus and as these beds ‘pass without 
suggestion of sedimentary break into the basal grits of the Ffair- 
fach Group it is reasonable to conclude that the D. murchisoni 
Zone is equivalent to the lower part of the succession hitherto 
referred to the Llandeilo Series’. 

(W. F. W.). 


FFAIRFACH GROUP ........ Ordovician : Llanvirn Series 
Type-locality : Ffairfach, near Llandeilo, Carmarthenshire. 


Wiuurams (A.), 1953. The geology of the Llandeilo district, 
Carmarthenshire, Q.J.G.S., 108, 180, Maps, applied the name to 
500 feet of strata lying between Bifidus Beds and Llandeilo Flags. 
The group was interpreted as a facies variation of the Didymo- 
graptus murchisoni Shales. The Ffairfach Group was divided, in 
ascending order, into (i) grits (= Ffairfach Grit q.v.), 110-200 
feet thick, (ii) pebbly sands, 20-56 feet thick, (iii) flags and grits, 
60-100 feet thick, (iv) rhyolitic ashes and lavas, 50-120 feet thick, 
and (v) rhyolitic conglomerates, 4-36 feet thick. 


(W. F. W.). 
FILLTIRGERIG BEDS. 
See: Hirundo Beds. 
+ FIRST GLENKILN BAND ... Ordovician: Caradoc Series 


Type-locality : Craigmichan Scaurs, near Moffat, Dumfries- 
shire. 

Lapworts (C.), 1878. The Moffat Series, Q.J.G.S., 34, 303, 
Lit., Map. Subdivision of the Glenkiln Shales. Black, carbona- 
ceous shales, about 14 to 15 feet thick, in which fossils occur 
only in a band near the summit. Fauna includes Climacograptus 
perexcavatus, Glossograptus, Orthograptus foliaceus, Dicello- 
graptus and Dicranograptus. 

(W. T. D.). 
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FISHGUARD VOLCANIC SERIES 3 
Ordovician : Llanvirn Series 


Evans (W.D.), 1945. The geology of the Prescelly Hills, north 
Pembrokeshire, Q.J.G.S., 101, 95, Map, described the outcrop as 
passing from Fishguard, through Dinas towards Velindre, and 
then to swing south and south-eastwards through the area of the 
Prescelly Hills where they comprise rhyolites, tuffs and ashy 
shales, and mudstones; thickness variable, between 300 to 700 ft. 
Correlated with the Llanrian Volcanic Series and Murchisoni Ash 
qq.v. of Abereiddy. 

Series is divided particularly at Pen Caer into Lower Rhyolite 
Division, Pillow lava (Spilite) Division and Upper Rhyolite 
Division; reaches a maximum thickness of 3600 feet near Strumble 
Head but becomes thinner rapidly towards the south and east, 
and reduced to 850 feet at Lower Fishguard Harbour, see THOMAS 
(G.E.) and Tuomas (T.M.), 1956. The volcanic rocks of the area 
between Fishguard and Strumble Head, Pembrokeshire, Q.J.G.S., 
112, 292. 

(W. F. W.). 


FLABELLULUM ASH. 
See: Dinorthis flabellulum Band. 


FLEXICALYMENE QUADRATA ZONE 
Ordovician : Ashgill Series 


Type-area : Llansantffraid ym Mechain district, Montgomery- 
shire. 


WuitTincTon (H.B.), 1938. The geology of the district around 
Llansantffraid ym Mechain, Montgomeryshire, Q.J.G.S., 94, 426, 
434-5, Lit., Map. Topmost subdivision of the Tre-wylan Beds, 
overlain unconformably by Lower Llandovery and underlain by 
the Diacalymene drummuckensis Zone. Soft brown mudstones 
containing Flexicalymene quadrata, Chasmops, Tretaspis, Cybe- 
loides, Sampo ruralis, Glyptorthis and Sowerbyella sladensis. The 
term supersedes the earlier Calymene quadrata Beds. 


(W. T. D.). 


FLINTY MUDSTONES ....... Ordovician : Llanvirn Series 


Type-locality : Tan-lan, 24 miles north-north-east of Builth, 
Radnorshire. 


According to Jones (O.T.) and Pucu (W.J.), 1949. An early 
Ordovician shore-line in Radnorshire, Builth Wells, Q.J.G.S., 105, 
81, fig. 7, Map, not exposed south of Tan-lan and continue to 
near Coed-cae. The flinty mudstones containing sponge-spicules 
are developed at the top of the Pyritous Felspar Sands and 
underlie the Glyptograptus teretiusculus Shales. 


(W.F. W.). 
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FLINTY RHYOLITES .......... Ordovician : Caradoc Series 


Type-area: Snowdon district near the Pass of Llanberis, 
Carnarvonshire. 


Wituums (H.), 1927. The geology of Snowdon (North Wales), 
Q.J.G.S., 83, 353, 368. A subdivision of the Lower Rhyolitic Series, 
overlain by the Rhyolite-Tuffs and underlain by the Pitt’s Head 
Rhyolites. Up to 400 feet thick, with thin, interbedded bands of 
sediments. These include a limestone with Flexicalymene mar- 
ginata and Sowerbyella sericea. Restricted in outcrop. 


(W. T. D.). 


FOEL FAWR RHYOLITES .... Ordovician : Llanvirn Series 


Type-locality : Foel Fawr, south-east Ramsey Island, Pem- 
brokeshire. 


Rhyolites with tuffs, with fragments of black shale included 
in the base of the flow, see PRINGLE (J.), 1930. The geology of 
Ramsey Island (Pembrokeshire), P.G.A., 41, 22. Considered to be 
the same as the Carn Llundain Series q.v. which occur in an 
outcrop detached from that of Foel Fawr; correlated with the 
Llanrian Volcanic Series of the mainland. 

(W. F. W.). 
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FOEL TYRCH BEDS ........... Ordovician : Arenig Series 
Type-locality : north-east end of Foel Tyrch, Pembrokeshire. 


Evans (W.D.), 1945. The geology of the Prescelly Hills, north 
Pembrokeshire, Q.J.G.S., 101, 91-2, Map, established a threefold 
sequence of (i) splintery ‘chinastone’ ashes, about 30 feet thick, 
(ii) grey, thinly-cleaved slates, about 100 feet thick, and (iii) 
ashy mudstones, about 250 feet thick. Outside the boundaries of 
the map the latter beds have yielded Didymograptus extensus. 
Succeeded by the Sealyham Beds. 

(W. F. W.). 


FOEL-Y-DDINAS MUDSTONES . Ordovician: Ashgill Series 
Type-locality : Foel y Ddinas, south-east of Bala, Merioneth. 


Eres (G.L.), 1922. The Bala country : its structure and rock- 
succession, Q.J.G.S., 78, 137, 144, Lit., Map. Pale-grey concre- 
tionary mudstones, with subsidiary sandstones. Overlain by Hir- 
nant Beds, underlain by Moel-fryn Sandstones. Fossils include 
Dalmanitina mucronata and small brachiopods such as Atrypa, 
Platystrophia and orthids. 

(W. T. D.). 


t FOURTH BAND. 
See: Berrybush Band. 
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FRENI FAWR BEDS ........... Ordovician : Ashgill Series 


Evans (W.D.), 1945. The geology of the Prescelly Hills, north 
Pembrokeshire, Q.J.G.S., 101, 101, Map, recognized a threefold | 
division into (i) sandy mudstones, sandstones and shales, 300 + ft. 
thick, (ii) quartzites, grits and sandstones with a 2 ft. conglomerate 
at the base, about 150 ft. thick, and (iii) sandy shales and mud- 
stones 500+ ft. thick. Correlated with the Slade and Redhill Beds. 


(W. F. W.). 


FRITH WOOD BRECCIA 
Ordovician : Llanvirn and ? Llandeilo Series 


Mentioned in WarKer (E.E.), 1904. Notes on the garnet- 
bearing and associated rocks of the Borrowdale Volcanic Series, 
Q.J.G.S., 60, 88, as cleaved rock with garnets. 

(W. F. W.). 


FRONDDERW ASH ........... Ordovician : Caradoc Series 


Type-area: Frondderw district, northern end of Lake Bala, 
Merioneth. 


Eres (G.L.), 1922. The Bala country : its structure and rock- 
succession, Q.J.G.S., 78, 137, 139. Felspathic ash, passing laterally 
into ashy mudstones and a thin limestone. Overlain by the Allt- 
Ddu Mudstones, underlain by the Glyn-Gower Sandstones. 

Correlated with part of the Lower Soudleyan Stage by 
Bancrort (B.B.), 1933. Correlation Tables of the Stages Costonian- 
Onnian in England and Wales, published by the author, Blakeney, 
Glos. 

(W. T. D.). 


FROSWICK TUFFS 
Ordovician: Llanvirn and ? Llandeilo Series 


Type-locality : Froswick, Westmorland. 


Named by Mrrcuett (G.H.), 1929. The Succession and Struc- 
ture of the Borrowdale Volcanic Series in Troutbeck, Kentmere, 
and the western part of Long Sleddale (Westmorland), Q.J.G.S., 
85, 15; lithic tuffs and rhyolitic flow, thickness 200 ft. Used as a 
stratigraphical division. Extend eastwards, see MırcmeLL (G.H.), 
1934. The Borrowdale Volcanic Series and associated rocks in the 
country between Long Sleddale and Shap, ibid., 90, 427. 


(W. F. W.). 


GAERFAWR GROUP .......... Ordovician : Caradoc Series 


Type-locality : Gaerfawr Hill, north-west of Welshpool, Mont- > 
gomeryshire. 
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Wane (A.), 1911. The Llandovery and associated rocks of 
north-eastern Montgomeryshire, Q.J.G.S., 67, 419, 425. Greenish, 
micaceous grits with some shales, total thickness 1000 feet. Over- 
lain by the Gwern-y-brain Group, underlain by the Pwll-y-glo 
Group. Extensive faunal list includes asaphids, calymenids, 
Brongniartella, Phacopidina apiculata, trinucleids, orthids, stro- 
phomenids and gastropods. 

They may be correlated with the Lower Longvillian and part 
of the Soudleyan Stages, see Bancrort (B.B.), 1933. Correlation 
Tables of the Stages Costonian-Onnian in England and Wales, 
published by the author, Blakeney, Glos. 

(W. T.D.). 


GARDDEN-FAWR ASH ...... Ordovician : Llandeilo Series 


Listed in stratigraphical column in Summ. Prog. G.S.G.B. 
for 1914 (1915), 7. 


Occurs at the top of the Gwern-feifod Group; thickness 
60-80 feet. Also known as the Godor Ash. No determinable fossils 
recorded. Wenpp (C.B.) et al., 1929. Oswestry, Mem. G.S.G.B., 30, 
35-6. 

(W.F. W.). 


GARNEDD-WEN BEDS ........ Ordovician: Ashgill Series 
Type-locality : Garnedd-wen, near Corris, Merioneth. 


Puca (W.J.), 1923. The geology of the district around Corris 
and Aberllefenni (Merionethshire), Q.J.G.S., 79, 512, 523-5 Lit., 
Map. Topmost subdivision of the Abercorris Group, overlain by 
the Cwmere Group and underlain by the Narrow Vein. Dark- 
blue micaceous mudstones with bands of grit and conglomerate. 
At Corris they are 1800 feet thick, but a few miles to the north- 
east they have thinned to only 500 feet. Unfossiliferous in the 
Corris area, but elsewhere the lowest beds have yielded Dalman- 
itina mucronata. 

See also Jenu (R.M.), 1926. The geology of the district around 
Towyn and Abergynolwyn (Merioneth), Q.J.G.S., 82, 477; JONES 
(O.T.) and Pucu (W.J.), 1935. The geology of the districts around 
Machynlleth and Aberystwyth, P.G.A., 46, 260-3, where the 
Garnedd-wen Beds are divided into upper and lower parts qq.v. 

(W.T. D.). 


GARNEDD-WEN BEDS, LOWER. Ordovician : Ashgill Series 


Jones (O.T.) and Pucm (W.J.), 1935. The geology of the 
districts around Machynlleth and Aberystwyth, P.G.A., 46, 263, 
stated that at Minllyn, near Dinas Mawddwy (Merioneth), the 
Narrow Vein q.v. is succeeded by about 60 feet of dark-blue 
massive mudstones belonging to the Lower Garnedd-wen Beds. 
Northwards, near Llanymawddwy, grey-blue mudstones occur 
underneath the Upper Garnedd-wen Beds, and they can be 
followed through Bwlch-y-Groes into the Bala country where 
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(Garnedd-wen Beds, Lower, continued) 


they are known as the Foel-y-Ddinas Beds q.v. The latter strati- 
graphical division is correlated with the lower part of the 
Garnedd-wen Beds and the underlying Narrow Vein (table 


facing p. 248). EANA 


GARNEDD-WEN BEDS, UPPER Ordovician : Ashgill Series 


Type-locality : Minllyn slate quarries, near Dinas Mawddwy, 
Merioneth. 


As described by Jones (O.T.) and Pucu (W.J.), 1935. The 
geology of the districts around Machynlleth and Aberystwyth, 
P.G.A., 46, 261, fig. 33, the Upper Garnedd-wen Beds ‘are quite 
distinct in lithology from the Garnedd-wen Beds to the south- 
west and consist of fine-grained, dark blue shales, weathering 
to pronounced rusty colours’. Thickness 200+ feet at Minllyn. 
Subdivision has been identified to the north of Dinas Mawddy 
in the Bwlch-y-Groes area where a thin basal sandstone at Nant 
Eiddew-fawr has provided a brachiopod fauna with Rafinesquina 
hirnantensis. Still farther north at the head of the Hirnant Valley 
grey-blue, sandy, slightly calcareous mudstones include numer- 
ous calcareous nodules, up to 3 feet in diameter, with layers of 
pisolitic material about one inch thick. ‘The pisolitic bands are 
similar to the pisolitic Hirnant Limestone in the type locality 
farther north in Cwm Hirnant, but there the concretionary masses 
are wholly pisolitic. The beds yield the Strophomena-hirnantensis 
fauna and in Nant Eiddew-fawr, at the head of Cwm Hirnant 
and elsewhere are succeeded by shales containing graptolites 
belonging to the basal beds of the Llandoverian Series. It is 
clear that the Upper Garnedd-wen Beds pass laterally into the 
Hirnant Beds with the Hirnant Limestone. These beds overlie 
the Phacops-mucronatus Mudstones, and are themselves over- 
lain by the Llandoverian rocks. They are therefore the highest 
subdivision of the Bala Series’. 

(W. F. W.). 


GARTH FLAGSTONES ........ Ordovician : Arenig Series 
Type-locality : Garth, north of Minffordd, Merioneth. 


Frarnsmes (W.G.) and Davs (W.), 1943. The geology of 
Deudraeth. The country between Traeth Mawr and Traeth Bach, 
Merioneth, Q.J.G.S., 99, 253, Map, described the beds as ‘ altern- 
ating layers of light and dark grey tough siltstone, the layers 
rarely exceeding 0.05 inch in thickness’. Included in the zone 
of Didymograptus extensus. Underlain by Garth Grit, overlain 
by the Pant-y-wrach Beds qq.v. 


(W. F. W.). 


GARIH GRIT a a A Ordovician: Arenig Series 
Type-locality : Y Garth, north of Minffordd, Merioneth. 
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Described from the Ffestiniog area by Jennincs (A.V.) and 
e (G.J.), 1891. Manod and the Moelwyns, Q.J.G.S., 47, 

Frarnsmes (W.G.) and Davs (W.), 1943. The geology of 
Deudraeth. The country between Traeth Mawr and Traeth Bach, 
Merioneth, Q.J.G.S., 99, 252, Map, mentioned that some previous 
workers believed that there were two or three grits, but it is 
likely that one grit is duplicated by faulting. The Garth Grit 
has been ‘accepted as the lowest member of the Arenig Series 
in the Arenig country, the Tremadoc country, and, in fact, all 
round the north side of the Harlech Dome’. Lewis (H.P.), 1926. 
On Bolopora undosa gen. et sp. nov.: a rock-building bryozoan 
with phosphatized skeleton, from the basal Arenig rocks of 
Ffestiniog (North Wales), Q.J.G.S., 82, 411, described the bryo- 
zoan, and FEARNSIDES and Davies recognized its occurrence in 
the pebbly grit on the western slopes of Moel-y-Llys, east-north- 
east of Llanfrothen. Thickness of Garth Grit, 75-100 feet. In 
the discussion to the paper by FEARNsmEs and Davies, LEWIS 
(H.P.), p. 274, announced that Bolopora undosa was now known 
‘in the Garth Grit in the surrounding areas of the Lleyn, St. 
Tudwal’s, Criccieth, Ffestiniog, Arenig, Rhobell Fawr and Dol- 
gelly’. 

(W. F. W.). 


GARTH HILL BEDS ........ Ordovician : Tremadoc Series 


Type-locality : Garth Hill, Minffordd, near Portmadoc, Car- 
narvonshire. 


Frarnswes (W.G.), 1910. The Tremadoc Slates and associated 
rocks of south-east Carnarvonshire, Q.J.G.S., 66, 162. Thin- 
bedded, greyish-blue slates with Angelina sedgwicki, Dikelo- 
cephalina furca, ‘Ogygia’. Correlated with part of the zone of 
Apatokephalus serratus, see STUBBLEFIELD (C.J.) and BULMAN 
(O.M.B.), 1927. The Shineton Shales of the Wrekin District : with 
notes on their development in other parts of Shropshire and 
Herefordshire, Q.J.G.S., 83, table facing 118. The type-locality 
is described in Frarnsmes (W.G.) and Davies (W.), 1944. The 
geology of Deudraeth. The country between Traeth Mawr and 
Traeth Bach, Merioneth, Q.J.G.S., 99, 251, and placed equivalent 
to the Upper Tremadoc Slates. 

(W.F. W.). 


GARWALLT ASH ........... Ordovician: Llandeilo Series 
Listed in stratigraphical column in Summ. Prog. G.S.G.B. 


for 1914 (1915), 7. 


A thin pyroclastic rock, 15-20 feet thick, which occurs within 
the shales of the Garwallt Group. Wepp (C.B.) et al., 1929. 
Oswestry, Mem. G.S.G.B., 30, 34-5. 
(W. F. W.). 
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GARWALLT GROUP Sask es Ordovician: Llandeilo Series 


Listed in stratigraphical column in Summ. Prog. G.S.G.B. 
for 1914 (1915), 7. l 
This group has only been detected south-west of the Rhaiadr 
valley. Subdivided into blue shales, succeeded by the thin Gar- 
wallt Ash, the topmost beds being shales with thin pyroclastic 
bands. Wepp (C.B.) et al., 1929. Oswestry, Mem. G.S.G.B., 30, 
34-5. 
(W. F. W.). 


GELLI-GRIN CALCAREOUS ASH 
Ordovician : Caradoc Series 

Type-locality : Gelli-grin, south-east of Bala, Merioneth. 

Eres (G.L.), 1922. The Bala country : its structure and rock- 
succession, Q.J.G.S., 78, 137, 141, Lit., Map. A series of calcareous 
ashes, with limestones developed within it at different horizons 
in different places. These include the Caerhafotty, Moel-fryn and 
Gelli-Grin (or Bryn-Pig) Limestones, in ascending order. No 
thickness given, and known only from the Bala district. Overlain 
by the Rhiwlas Mudstone and Limestone, underlain by the Pont- 
y-Ceunant Ash. 

(W. T. D.). 


GELLI-GRIN LIMESTONE .... Ordovician: Caradoc Series 
Type-locality : Gelli-grin, south-east of Bala, Merioneth. 


Erres (G.L.), 1922. The Bala country : its structure and rock- 
succession, Q.J.G.S., 78, 137, 141, 148, Lit., Map. The highest 
of the limestone horizons within the Gelli-Grin Calcareous Ash, 
and stated to be the typical Bala Limestone. Massive and con- 
cretionary limestones, about 20 feet thick at Gelli-grin. Accord- 
ing to Erres (loc. cit., map at end of paper), the horizon is the 
equivalent of the Bryn-Pig Limestone, found farther south in 
the Bala district. Fauna includes Nicolella, dalmanellids, stropho- 
menids and Christiania. 


(W. T. D.). 


t GIRVAN GROUP, NORTH ...... Ordovician and Silurian 


A group recognized by Sepewick (A.), 1850. On the geolog- 
ical structure and relations of the Frontier Chain of Scotland, 
B.A.A.S. Rep. (Edinburgh), 105, as cropping out in ‘a rudely 
dome-shaped mass about three miles long and extends to a great 
concretionary and highly inclined mass of limestone at Craig 
Head’. The prevailing character of the group is, however, ‘that 
of a shelly sandstone, like that which in South Wales separates 
the Llandeilo flag from the tile-stone and the old red sandstone’. 
Faunal list supplied by McCoy (F.), p. 107. 


(W. F. W.). 
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+ GIRVAN GROUP, SOUTH .................. Ordovician 


The third or middle group recognized by Sepcwick (A.), 
1850. On the geological structure and relations of the Frontier 
Chain of Scotland, B.A.A.S. Rep. (Edinburgh), 104, in the South- 
ern Uplands and described as a ‘complicated group, and though 
spread over a wide surface by repeated undulations between 
Girvan and the valley of the Stincher, is of great thickness’. He 
identified massive conglomerates 200-300 ft. thick, calcareous 
shale and concretionary limestones of which the ‘ Stinchard lime- 
stone is the most important, calcareous zone among the rocks 
of the chain’. McCoy (F.) listed a fauna (p. 107). 


(W. F. W.). 


T GIRVANIAN STAGE ........ Ordovician : Caradoc Series 


Superseded by Costonian Stage. 

Bancrort (B.B.), 1929. Some new species of Cryptolithus, 
(s.l.), from the Upper Ordovician, M.P. Manch. L.P.S., 73, 67, table 
facing 76. Described by BancrortT as extending from the summit 
of the Llandeilian to the base of the Cryptolithus harnagensis 
Zone, and marked by an abundance of rhynchonellids and pent- 
amerids, together with distinctive cryptolithids. The Stage was 
also listed in a stratigraphical column, overlain by the Harnagian 
Stage. It was divided into five zones, three of which were stated 
to occur in Shropshire and at Welshpool, and two at Girvan and 
Welshpool. 

(W. T. D.). 


GLANRAFON BEDS 
Ordovician : Llandeilo and Caradoc Series 


Type-locality : Glanrafon Quarry, Snowdon, Carnarvonshire. 


Wurms (H.) and Burman (O.M.B.), 1931. The geology of 
the Dolwyddelan Syncline (North Wales), Q.J.G.S., 87, 429-32. 
The Glanrafon Slates and Gwastadnant Grits of Snowdon pass 
into each other, both vertically and horizontally, at Dolwyddelan 
to form one unit for which the term Glanrafon Beds was propos- 
ed. Thickness more than 2500 feet. Overlain by the Snowdon 
Volcanic Suite. 

Also described by Davies (D.A.B.), 1936. The Ordovician 
rocks of the Trefriw district (North Wales), @.J.G.S., 92, 67; 
divided into upper and lower parts qq.v. by SHACKLETON (R.M.), 
1959. The stratigraphy of the Moel Hebog district between Snow- 
don and Tremadoc, Liverpool Manch. G.J., 2, 228. 


(W.T.D., W.F. W.). 


GLANRAFON BEDS, LOWER .. Ordovician : Caradoc Series 


Separated from the Upper Glanrafon Beds by the Y Glog 
Volcanic Series, and subdivided into the lower Tyddyn-dicwm 
Beds and overlying Tan-yr-Allt Slates qq.v. SHACKLETON (R.M.), 
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1959. The stratigraphy of the Moel Hebog district between Snow- 
don and Tremadoc, Liverpool Manch. G.J., 2, 230. 


(W. F. W.). 


GLANRAFON BEDS, UPPER .. Ordovician: Caradoc Series 


Separated from the Lower Glanrafon Beds by the Y Glog 
Volcanic Series and subdivided into (i) Portreuddyn Slate, (ii) 
Pren-teg Grit, (iii) Gorllwyn Slate and (iv) Gorllwyn Grit qq.v. 
SHACKLETON (R.M.), 1959. The stratigraphy of the Moel Hebog 
district between Snowdon and Tremadoc, Liverpool Manch. G.J., 
2, 232. 

(W. F. W.). 


GLANRAFON SLATES 
Ordovician : Llandeilo and Caradoc Series 


Type-locality : Glanrafon Quarry, Snowdon, Carnarvonshire. 


Wiuiams (H.), 1927. The geology of Snowdon (North Wales), 
Q.J.G.S., 83, 353, 358-60, Lit. Map. Grey slates, with the Talgau 
Lavas occurring near the top. Total thickness 700 to 1100 feet. 
Overlain by the Gwastadnant Grits, underlain by the Maesgwm 
Slates. Graptolites indicate the presence of the Glyptograptus 
teretiusculus (Llandeilo) and Nemagraptus gracilis (Caradoc) 
Zones. 


(W: T. D.). 


GLAN-Y-GORS MUDSTONES .. Ordovician: Caradoc Series 


Type-locality : Glan-y-gors about one mile west-north-west 
of Bodfean, Lleyn Peninsula, Carnarvonshire. 


Black and dark-blue mudstones which provide a Caradoc 
fauna. Martev (C.A.) and Hearp (A.), 1930. The geology of the 
country around Bodfean (south-western Carnarvonshire), Q.J. 
G.S., 86, 153, 162, Map. 


(W. F. W.). 


GLEN APP CONGLOMERATE .. Ordovician : Caradoc Series 
Type-area: Glen App, south of the Stinchar Valley. 


A boulder conglomerate, 500 ft. thick, developed on the 
south of the Stinchar Valley and correlated with Benan Con- 
glomerate to the north. Rests on the Tappins Group and is 
succeeeded by the Balclatchie Group, see PracH (B.N.) and 
Horne (J.), 1899. The Silurian rocks of Britain, 1, Scotland, Mem. 
G.S.G.B., 83, 507. The conglomerate contains derived fragments 
and pebbles of Arenig lavas, plutonic rocks, radiolarian cherts 
black shales and greywackes. 


(W. F. W.). 
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GLENBURRELL BEDS ........ Ordovician : Caradoc Series 


a Type-locality : Glenburrell Farm, near Horderley, Shrop- 
shire. 


Bancrort (B.B.), 1933. Correlation Tables of the Stages 
Costonian-Onnian in England and Wales, published by the au- 
thor, Blakeney, Glos. Listed in a stratigraphical column as Glen- 
burell [sic] Beds; overlain by Horderley Sandstone, underlain 
by Harnage Shales. Mainly sandy mudstones and flags; thickness 
not certain, but according to BancrorTs Table, at least 360 feet. 
Fauna includes Reuschella, Broeggerolithus broeggeri, Saltero- 
lithus, Horderleyella and Soudleyella. For further details and 
faunal list see Dean (W.T.), 1958. The faunal succession in the 
Caradoc Series of south Shropshire, B.M. Geol. Bull., 3, (6), 202-3. 
The strata are best developed in the southern Caradoc area of 
Shropshire, but are also represented, at least in part, near Pontes- 
ford, Shropshire (Deran, loc. cit., 228). 

(W. T. D.). 


GLENKILN SHALES ......... Ordovician : Caradoc Series 


Type-locality : Glenkiln Burn, near Kirkmichael, Dumfries- 
shire. 


Lapwortu (C.), 1878. The Moffat Series, Q.J.G.S., 34, 253-4, 
263, 301-6, Lit., Map. Lowest subdivision of the Moffat Series, 
overlain by the Hartfell Shales. Lapwortu listed them as com- 
prising Ribbed Shales or Mudstones, Coenograptus or Didymo- 
graptus Beds, and some higher beds which were not named. In 
modern usage they represent the Nemagraptus gracilis and Cli- 
macograptus peltifer Zones. 

Lamont (A.) and Linpstro6m (M.), 1957. Arenigian and Llan- 
deilian cherts identified in the Southern Uplands of Scotland by 
means of Conodonts, etc., T. Edin. G.S., 17, have demonstrated 
that black graptolitic shales of the zone of Nemagraptus gracilis 
pass down without any apparent tectonic break into cherts, and 
both the shales and cherts have yielded many conodonts. Basal 
Caradoc cherts have thus been proved to exist in addition to the 
well-known radiolarian cherts of Arenig age. 


(W.T. D., W.F. W.). 


GLOGUE SLATES .......... 7. Ordovician : Ashgill Series 


Evans (W.D.), 1945. The geology of the Prescelly Hills, north 
Pembrokeshire, Q.J.G.S., 101, 100, Map, described the rocks as 
blue-grey sandy shales, slates and mudstones, mottled with dark 
ovoid spots; the junction with the underlying Mydrim Shales is 
marked by a group of ‘sandy mudstones, thin quartzites and 
shales’ which suggests an unconformable relationship. Thickness 
500 feet. Fauna includes Dicellograptus anceps, Orthograptus 
truncatus and var. socialis. 

(W.F. W.). 
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GLYN GOWER SANDSTONES .. Ordovician : Caradoc Series 
Type-locality : Glyn Gower, south of Bala, Merioneth. 


Exes (G.L.), 1922. The Bala country: its structure and rock 
succession, @.J.G.S., 78, 137, 138. Named also by ELLEs as the 
Glyn-Gower Beds, or the Plectambonites sericea Beds, the strata 
comprise sandy mudstones with some bands of black shale. Fauna 
includes Sowerbyella sericea, Glyptocrinus basalis, and Ortho- 
graptus truncatus. Overlain by the Frondderw Ash, underlain by 
the Nant-hir Shales. 

(W. T. D.). 


GLYN GRIT (and Limestone) ... Ordovician: Ashgill Series 
Type-locality : Glyn Ceiriog, Denbighshire. 


Groom (T.) and Lake (P.), 1908. The Bala and Llandovery 
rocks of Glyn Ceiriog (North Wales), Q.J.G.S., 64, 553-4, 571-7, 
Lit., Map. Upper subdivision of the Glyn Valley Series, overlain 
by the Fron-Frys Slates and underlain by the Ddolhir Beds. 
Limestones and brown sandstones of variable thickness, up to 
about 160 feet. Abundant fauna including Favosites, Halysites, 
Heliolites, Dalmanitina, Encrinuroides, orthids and Sowerbyella. 
Equivalent to the Corwen and Plas-uchaf Grits. 

Listed as the Glyn Grit in a stratigraphical sequence by 
Wuts (L.J.), 1920. The geology of the Llangollen district, P.G.A., 
31, 10, but more fully described in Wits (L.J.) and Smrru (B.), 
1922. The Lower Palaeozoic rocks of the Llangollen district, with 
special reference to the tectonics, Q.J.G.S., 78, 188-91; platy 
sandstone passing down into a limestone. See also Wepp (C.B.) 
et al., 1927. Wrexham, Part I, Lower Palaeozoic and Lower Carb- 
oniferous rocks, Mem. G.S.G.B., 33-5, 47-50; Weno (C.B.) et al., 
1929. Oswestry, Mem. G.S.G.B., 59, 66. 

(W.T.D., WE: Wy 


GLYN VALLEY SERIES ....... Ordovician : Ashgill Series 


Type-area : valley of the River Ceiriog, near Glyn Ceiriog, 
Denbighshire. 


Groom (T.) and Lake (P.), 1908. The Bala and Llandovery 
rocks of Glyn Ceiriog (North Wales), @.J.G.S., 64, 554. Listed 
in stratigraphical table, and comprising a lower part, the Ddolhir 
Beds, and an upper, the Glyn Grit and Limestone. Overlain by 
peep aad Slates (Llandovery), underlain by the Graptolitic 

ates. 


(W.T. D.). 


GLYPTOCRINUS FLAGS ..... Ordovician: Caradoc Series 
Type-area : Caradoc-Wrekin district, Shropshire. 

LAPWORTH (C.), 1916. Summ. Prog. G.S.G.B. for 1915, 38. 
Listed in a stratigraphical column; overlain by Upper Chatwall 
Sandstone, underlain by Harnage Shales. No further details given 
by Larwortm, but for additional description see RoBEeRTSON (T.) 
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in Pocock (R.W.) et al., 1938. Shrewsbury District including the 
Hanwood Coalfield, Mem. G.S.G.B., Lit. Fauna includes Rhapha- 
nocrinus basalis, Rafinesquina expansa, Parabasilicus powisi, 
Orthograptus truncatus. For recent description see DEAN (W.T.), 
1958. The faunal succession in the Caradoc Series of south Shrop- 
shire, B.M. Geol. Bull., 3, (6), 204, 216. 

(W. T. D.). 


GLYPTOGRAPTUS TERETIUSCULUS AND OGYGIOCARIS 
BUCHI ZONE caL Tan Ordovician : Llandeilo Series 


Erres (G.L.), 1940. The stratigraphy and faunal succession 
in the Ordovician rocks of the Builth-Llandrindod Inlier, Rad- 
norshire, Q.J.G.S., 95, 406-11, described black shales, flaggy 
mudstones and micaceous flags, with thin limestone and calcar- 
eous felspathic ashes as the lithological types. ‘So far as the 
graptolites are concerned, there commonly appears to be a defin- 
ite palaeontological break at the top of the zone of Didymograptus 
murchisoni. This results from the complete disappearance of all 
the tuning-fork graptolites; Diplograptidae belonging to Glypto- 
graptus and Mesograptus gradually become the dominant forms, 
so that the horizon is essentially a diplograptid horizon but one 
in which no Orthograpti have as yet made their appearance... 

The association of Glyptograptus teretiusculus, G. putillus, 
Amplexograptus perexcavatus, and Climacograptus antiquus is 
an assemblage very characteristic of the zone as a whole, whilst 
towards the top these forms are joined by Mesograptus foliaceus 
in abundance. 

The trilobite fauna is closely linked with that of the zones 
below; Ogygiocaris buchi increases steadily in importance till it 
is the dominating form, but Ogyginus corndensis declines in num- 
bers till at the top of the zone it has practically disappeared. 
The horizon is also characterized by the abundance of Ampyx 
nudus of large size, accompanied in the higher beds by the 
earliest forms of A. bisectus. Barrandia (Homalopeton) radians 
enters near the base, before the large forms of Ampyx, and is 
fairly abundant in most exposures, but B. (Barrandia) cordai is 
rarer. The characteristic Trinucleus is T. (Cryptolithus) loydi, 
though T. fimbriatus mut. primus enters about the middle of the 
zone and ranges up. So far as known, Eccoptochile (?) sedgwicki 
and Trinucleoides reticulatus are restricted to this zone and 
the transition beds at its base. Calymene (Platycalymene) dupli- 
cata enters about the middle of the zone in this district and 
ranges up. Agnostus m’coyi is locally abundant almost all 


through’. 
(W.F. W.). 


GLYPTOGRAPTUS TERETIUSCULUS SHALES 
Ordovician : Llandeilo Series 


Jones (O.T.) and Pucu (W.J.), 1941. The Ordovician rocks 
of the Builth district. A preliminary account, G.M., 78, 190-1. 
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Dark shales resting unconformably upon the Newmead Series 
and Cwm-amliw Series qq.v. 
(W. F. W.). 


GLYPTOGRAPTUS TERETIUSCULUS ZONE 
Ordovician : Llandeilo Series 


In the table of zones dated 1913 and listed by Erres (G.L.) 
and Woop (E.M.R.), 1901-18. A monograph of British Graptolites, 
M.P.S., 526, the Didymograptus murchisoni Zone of LAPWORTH 
was divided into a restricted Didymograptus murchisoni Zone 
below, succeeded by the Glyptograptus teretiusculus Zone above; 
this apparently is the earliest usage of the zonal name. 

Exes (G.L.), 1922. The graptolite faunas of the British Isles, 
P.G.A., 33, 192, divided the Leptograptid Fauna into two parts, 
of which the lower was further subdivided into the teretiusculus 
Zone overlain by the gracilis Zone. Erres (G.L.), 1925. The char- 
acteristic assemblages of the graptolite zones of the British Isles, 
G.M., 62, 341, listed as typical species Glyptograptus teretiusculus 
and Diplograptus foliaceus; entrance of Climacograpti. ELLES 
(G.L.), 1937. The classification of the Ordovician rocks, ibid., 74, 
489, 493, now included only the teretiusculus and gracilis Zones 
in the ‘Llandeilian’. Also described as the Glyptograptus tere- 
tiusculus and Ogygiocaris buchi Zone q.v. 

The Llandeilo Series as described on page 20 is restricted 
to include the teretiusculus Zone and its equivalents. 


(W.F. W.). 


GNARLED GRITS ............. Ordovician: Ashgill Series 
Type-area: Llangranog district, Cardiganshire. 


HENDRIKS (E.M.L.), 1926. The Bala-Silurian succession in the 
Llangranog District (South Cardiganshire), G.M., 63, 122-8. Con- 
glomerates, grits and mudstones exhibiting much lateral varia- 
tion, with false-bedding and ripple-markings. Overlain by shales 
of Lower Llandovery age, underlain by the Gnarled Mudstones. 
No fossils known, other than worm-tracks. 

The strata have been included in the Drosgél Group by 
PRINGLE (J.) and Grorce (T.N.), 1948. British Regional Geology : 
South Wales, 2nd Ed., 31-2. 


(W. T.D.). 


GNARLED MUDSTONE ........ Ordovician: Ashgill Series 
Type-area : Llangranog district, Cardiganshire. 


Henvriks (E.M.L.), 1926. The Bala-Silurian succession in the 
Llangranog District (South Cardiganshire), G.M., 63, 122-5. 
Unbedded, dark-blue mudstone, showing contorted knotted 
structures both externally and internally. Overlain by the 


Gnarled Grits, underlain by the Truncatus Beds. No fossils 
known. 
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The beds have been included in the Drosgél Group by 
PRINGLE (J.) and Grorcz (T.N.), 1948. British Regional Geology : 
South Wales, 2nd Ed., 31-2. 


(W. T. D.). 
GODOR ASH. 
See: Gardden-fawr Ash. 
GODOR LAVA. 
See: Gwern-feifod Lava. 


GOODWICK SLATES ......... Ordovician : Caradoc Series 


Type-locality : Goodwick Bay, near Fishguard, Pembroke- 
shire. 

Black slates which are almost certainly to be classified in 
the Dicranograptus Shales. Cox (A.H.), 1930. Preliminary note 
on the geological structure of Pen Caer and Strumble Head, 
Pembrokeshire, P.G.A., 41, 288. 

(W. F. W.). 


GORLLWYN GRIT ............ Ordovician : Caradoc Series 


Type-locality: Mynydd Gorllwyn, 2 miles north-east of 
Tremadoc, Carnarvonshire. 

Coarse, often pebbly, greywackes which are regularly bedded 
and commonly cross-bedded. Thickness 500-550 feet. Immediately 
succeeded by the Snowdon Volcaninc Series. SHACKLETON (R.M.), 
1959. The stratigraphy of the Moel Hebog district between Snow- 
don and Tremadoc, Liverpool Manch. G.J., 2, 236. 


(W.F. W.). 


GORLLWYN SLATES ......... Ordovician : Caradoc Series 


Type-locality : Mynydd Gorllwyn, 2 miles north-east of Tre- 
madoc, Carnarvonshire. 


Grey mudstones and slates with bands of calcareous concre- 
tions. Thickness maximum of 800 feet. Fauna includes Brongn- 
iartella bisulcata, Broeggerolithus harnagensis, B. soudleyensis, 
B. broeggeri and indicates a Soudleyan age. SHACKLETON (R.M.), 
1959. The stratigraphy of the Moel Hebog district between 
Snowdon and Tremadoc, Liverpool Manch. G.J., 2, 234-5. 


(W.F. W.). 


GORRAN QUARTZITE 
Ordovician : ? Llandeilo and ? Caradoc Series 


Type-locality : Gorran Haven, Cornwall. 


Fossils were first recorded by Pracu (C.W.), 1841. An account 
of the fossil organic remains found on the south-east coast of 
Cornwall, and in other parts of that County, T.R.G.S. Cornwall, 
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6, 12, from ‘Cairn, Gerrans Bay (Parish of Veryan); Diamond 
Rock, near Caerhayes, Great Cairn, Great Peraver, near Goran 
Haven (Parish of Goran) ’, but the ages of the rocks at the several 
outcrops were not then determinable. That the rocks were de- 
formed and slickensides prevalent was stated by Pracu, 1842. 
On the geology of part of the Parish of Gorran, in Cornwall, 
ibid., 6, 56. In his article published in 1844. On the fossil geology 
of Cornwall, ibid., 6, 182, PeacH noted that ‘between Mevagissey 
and Gorran-haven, in Great Peraver, is a line of hard quartz 
rock which contains fossils, extending by Caerhays to the cairn 
in Gerrans-bay: there is also a calcareous fossiliferous con- 
glomerate by the side of the quartz in Great Peraver, and at 
Caerhays’. 

Sepewick (A.), 1851. On the slate rocks of Devon and Corn- 
wall, Q.J.G.S., 8, 13, listed fossils from several of the localities 
mentioned by Pracu, including ‘Great Peraver north of Gorran 
Haven’ and SALTER (J.W.), 1865. A monograph of the British 
Trilobites ....., M.P.S., 99, recorded Neseuretus [Calymene] tris- 
tani from Gorran Haven, thereby recognizing a French affinity 
of the fauna. 

Newton listed several brachiopods, a Calymene and a ? Tri- 
nucleus from the Gorran Quartzite, see Summ. Progr. G.S.G.B. 
for 1904 (1905), 25. 

Rew (C.), 1907. Mevagissey, Mem. G.S.G.B., 8-39, discussed 
the distribution of quartzites from Perhaver Beach west-south- 
westwards to Veryan and Carne. These he listed under the com- 
prehensive name of Gorran Quartzite (p. 7) and placed in the 
Ordovician. On the evidence of the trilobites which he named 
Cheirurus sedgwicki, Calymene tristani, C. cambrensis, Phacops 

mimus, P. incertus ? and Asaphus powisi? LAKE resolved that 
‘the beds are apparently Llandeilo; but a good deal depends on 
the definition of “ Llandeilo”. They evidently correspond either 
with the Angus [sic] slates or, the Grés de May of Brittany and 
Normandy’. On re-examination, the specimen referred to Chei- 
rurus sedgwicki was thought to have closer affinity with Eccop- 
tochile clavigera, found in the dą to de (Caradoc) rocks of 
Bohemia, see Wuittarp (W.F.), 1958. The Ordovician Trilobites 
of the Shelve Inlier, west Shropshire, M.P.S., 115. 

HENDRIKS (E.M.L.), 1937. Rock succession and structure in 
south Cornwall ....., Q.J.G.S., 93, 332, described white and grey 
fossiliferous quartzite ‘at Carne (Veryan) in Gerrans Bay’ which 
yielded brachiopods identified, but see p. 366, as Orthis altera of 
Caradoc age of Bohemia. 

The name Gorran Quartzite appears to have been first used 
stratigraphically by Frerr (J.S.), 1933. The geology of Meneage, 
Summ. Progr. G.S.G.B. for 1932, 1. Fuert (J.S.), 1946. Lizard and 
Meneage, Mem. G.S.G.B., 2nd Ed., 23, recorded that the Meneage 
Crush Zone or Breccia includes among other rock-types and as 
a characteristic component ‘the white Ordovician quartzite, the 
Gorran Quarizite ..... It occurs in scattered blocks of all sizes 
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from a few feet to nearly a hundred yards in length, but it never 
forms a continuous outcrop, though its broken masses can be 
traced along a tract stretching westwards from the coast for a 
distance of six miles. These blocks are usually embedded in 
cherty shales, and sometimes show grooved and polished sur- 
faces’. Later (p. 121), ‘the Gorran Quartzite, though it is present 
as large floating masses, is seldom broken up into small frag- 
ments’. 
(W.F. W.). 


GRAPTOLITIC FLAGSTONE SERIES (of Ardmillan and 
Penwhapple). 
See: Ardmillan Series. 


+GRAPTOLITIC SLATES ..... Ordovician : Caradoc Series 

Type-locality: Nant Ty’n-y-twmpath district, near Glyn 
Ceiriog, Denbighshire. 

Superseded by Blaen-y-cwm Beds and Ty’n-y-twmpath Beds. 

Groom (T.) and Large (P.), 1908. The Bala and Llandovery 
rocks of Glyn Ceiriog (North Wales), @.J.G.S., 64, 554, 569. Dark 
slates containing poorly-preserved graptolites, with occasional 
brachiopods and trilobites. Overlain by Ddolhir Beds, underlain 
by the Pen-y-graig Ash. They have since been divided into a 
lower part, the Blaen-y-cwm Beds, and an upper, the Ty’n-y- 
twmpath Beds, see Weno (C.B.) et al., 1927. Wrexham, Part I, 
Lower Palaeozoic and Lower Carboniferous rocks, Mem. G.S.G.B., 
31, Lit. 

(W. T.D.). 


+ GRAS(S)MOOR GRITS (Sandstone) .... Lower Ordovician 

Rose (W.C.C.), 1954. The Sequence and Structure of the 
Skiddaw Slates in the Keswick-Buttermere Area, P.G.A., 65, 405, 
attributed the name to Warp, but the earliest mention so far 
traced is in Daxyns (J.R.) et al., 1897. Appleby, Ullswater and 
Haweswater, Mem. G.S.G.B., 34, where the name is listed in 
association with the Lower Skiddaw Slates. Warp (J.C.), 1876. 
Northern part of the English Lake District, Mem: G.S.G.B., 40, 
47, 48, mentioned ‘sandy beds of Grasmoor’ and sandstones of 
Grasmoor and Whiteside. 

Rose (op. cit., p. 405) claimed that the Grasmoor Grits do 
not form a stratigraphical division but, like the Blake Fell 
Mudstones, represent a zone of thermal metamorphism; on 
Grasmoor the alteration extends vertically through a height- 
range of nearly 2500 ft. 

(W.F. W.). 


GREAT WHINSCALE RHYOLITE 
Ordovician : Llanvirn and ?Llandeilo Series 


Type-locality : Great Whinscale, near Ulpha, Cumberland. 
Firman (R.J.), 1957. The Borrowdale Volcanic Series between 
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Wastwater and Duddon Valley, Cumberland, P.Y.G.S., 31, 46; 
rhyolite forms a ‘marker band in the Lower Andesites south of 
the Esk’; aphanitic, flow-banded, and may become nodular and 
flow-brecciated towards the top. 

(W.F. W.). 


GREEN AND PURPLE SANDSTONE 
Ordovician : Caradoc Series 

Type-locality : River Onny valley, Shropshire. 

Bancrort (B.B.), 1928. The Harknessellinae, M.P. Manch. 
L.P.S., 72, 188. Bancrort described the type-specimens of Reus- 
chella horderleyensis as coming from a fossil band ‘a few feet 
below the base of the Green and Purple (M. Horderley) Sand- 
stone’, but gave no further details. Later the beds were referred 
to as ‘Main Green and Purple Sandstone’ by Bancrort (B.B.), 
1933. Correlation Tables of the Stages Costonian-Onnian in En- 
gland and Wales, and equated with part of the Soudleyan Stage. 
The horizon, together with the beds above and below, constituted 
part of the Horderley Sandstone. According to BANCROFT (op. 
cit.), green and purple sandstones with thin shale partings are 
230 feet thick. Fauna includes Broeggerolithus soudleyensis, 
Rafinesquina expansa, Harknessellinae. 

(W. T.D.). 


+ GREEN SLATES AND PORPHYRIES 
Ordovician: Llanvirn and ? Llandeilo Series 


Type-area: English Lake District. 


Superseded by Borrowdale Volcanic Series q.v. 

The middle division that Orey (J.), 1820. Remarks on the 
succession of rocks in the district of the Lakes, Lonsdale Maga- 
zine, 1, 433 (reprinted in 1820 in Tilloch’s Phil. Mag., 56, 257-61) 
recognized in the rock-succession of Lakeland is clearly the same 
as the Green Slates and Porphyries of Sepewick (see below), and 
the Volcanic Series of Borrowdale, or Borrowdale Volcanic Series 
qq.v. of later writers. OTLEY traced his middle division through 
the ‘mountains of Eskdale, Wasdale, Borrowdale, Langdale, 
Grasmere, Patterdale, Martindale, Mardale, &c. including the 
highest mountains Scawfell and Helvellyn, as well as the Old 
Man at Coniston’. 

Sepewick (A.), 1832. On the geological relations of the 
stratified and unstratified groups of rocks composing the Cum- 
brian Mountains, P.G.S., 1 (27), 399, recognized that the rocks 
occupy ‘the highest and most rugged mountains of the region’ 
and consist of ‘great, tabular masses ... composed of different 
modifications of porphyritic and felspathic rocks, and of quart- 
zose and ‘chloritic slate’ and it was ‘inferred that the whole 
group is of one formation, which has originated in the simultan- 
eous action of aqueous and igneous causes long continued’. 

Sepewick (A.), 1848. On the organic remains found in the 


Ni 
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Skiddaw Slate, with some remarks on the Classification of the 
Older Rocks of Cumberland and Westmoreland, Q.J.G.S., 4, 221, 
suggested that the term Green Slates and Porphyries should 
be replaced by Cumbrian Slate Group. 

Term was first superseded by Borrowdale Series, see 
NicHotson (H.A.), 1872. On the Correlation of the Silurian De- 
posits of the north of England with those of the south of 
Scotland, T. Edin. G.J., 2, (1), 107. 

(W. F. W.). 


GREY FELSPAR SANDS ..... Ordovician : Llanvirn Series 


Type-locality : Tan-y-graig, about 1} miles north-north- 
east of Builth, Radnorshire. 


First mentioned by Jonss (O.T.) and Pucu (W.J.), 1941. The 
Ordovician rocks of the Builth district. A preliminary account, 
G.M., 78, 186, 189, as sands which contain ‘remarkable concen- 
trations of well-worn boulders up to several feet in diameter 
derived from the Builth Volcanic Series’. 

Jones (O.T.) and Pucu (W.J.), 1949. An early Ordovician 
shore-line in Radnorshire, near Builth Wells, Q.J.G.S., 105, 78, 
fig. 3, described the base of the Grey Sands as ‘exceedingly 
irreguiar but everywhere sharply defined; the sands are tightly 
welded to the spilites and in places descend into fissures and 
cavities which were in existence before the sands were laid down. 
The evidence suggests that the spilites were exposed to subaerial 
and marine denudation before the deposition of the sands. In one 
place, on a vertical and somewhat overhanging face of spilite, 
a mass of fine grey sands projects two or three feet from the 
spilite cliff just above the screes and adheres to the surface of 
the spilite, which is smooth, water-worn and fluted. This sand 
is a relic of the deposit which, during the submergence of the 
scar, was laid down against a vertical cliff-face which had 
already suffered marine erosion..... 

The submergence of this cliff and its final burial beneath the 
sands must have occupied an appreciable time. This may throw 
light cn a remarkable contact which is exposed at the top of the 
cliff where, owing to the form of the ground, the base of the 
sands goes away towards the north; the sands are, as usual, 
tightly welded on to the spilite, but the appearance of the latter 
rock is far from normal. At the contact, the rock looks like the 
usual spilite, but it has been bleached white; a few inches below 
this bleached rock, the spilite is traversed by numerous irregular, 
narrow tubes which are loosely filled with yellow ochre, but 
below this ferruginous layer the spilite resumes its normal 
appearance. This section from the base of the sands to the normal 
spilite recalls the three horizons distinguishable in soils which 
are attributed to podsolization. The bleached rock at the top 
would correspond to horizon A of the soil classification, the iron- 
charged layer below to horizon B and the unaltered spilite to 
horizon C’. 
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Included in the zone of Didymograptus murchisoni. 
(W. F. W.). 


GREY SHALES, LOWER .... Ordovician: Tremadoc Series 


Groom (T.T.), 1899. The geological structure of the southern 
Malverns and of the adjacent district to the west, Q.J.G.S., 55, 
159, Map. 


Contained between the Coal Hill igneous band above and 
the Middle igneous band below. Groom (T.T.), 1902. The sequence 
of the Cambrian and associated beds of the Malvern Hills, 
Q.J.G.S., 58, 89-149. Thickness 250 ft. Fossils rare but include 
Tomaculum problematicum. 


(W. F. W.). 


GREY SHALES, UPPER ..... Ordovician : Tremadoc Series 

Groom (T.T.), 1899. The geological structure of the southern 
Malverns and of the adjacent district to the west, Q.J.G.S., 55, 
159, Map. Separated from the Lower Grey Shales by the Coal 
Hill igneous band. 

Groom (T.T.), 1902. The sequence of the Cambrian and 
associated beds of the Malvern Hills, Q.J.G.S., 58, 89-149. Thick- 
ness about 500 ft. Characteristic fossils : Dictyonema flabelliforme 
[sociale], Acanthopleurella grindrodi, Anacheirurus frederici, 
Euloma monile praemonile, Parabolinella triarthra, Platypeltis 
crofti. 


(W. F. W.). 


GRINLLWM SLATES (Shales) .. Ordovician: Ashgill Series 
Type-locality : Grinllwm, near Trefriw, Carnarvonshire. 


Davies (D.A.B.), 1936. The Ordovician rocks of the Trefriw 
district (North Wales), Q.J.G.S., 92, 65, 82-3, Lit., Map. Dark-grey 
slates, weathering whitish-grey. Upper parts contain siliceous and 
sandy bands, sometimes showing current-bedding. Top not seen, 
underlain by the Trefriw Mudstone. No fossils recorded. 


(WiTaDy 
GWASTADNANT GRITS ...... Ordovician : Caradoc Series 


= Type-locality : near the hamlet of Gwastadnant, Carnarvon- 
shire. 


Wituus (H.), 1927. The geology of Snowdon (North Wales), 
Q.J.G.S., 83, 353, 361-3. A series of banded and current-bedded 
grits, purple and grey in colour, with some lenticular bands of 
tuffaceous rhyolite. Thickness usually 400 to 600 feet, reaching a 
maximum of 1200 feet. The few fossils known are coarsely- 
ribbed orthids. Overlain by the Snowdon Volcanic Suite, under- 
lain by the Glanrafon Slates, 


` 
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Also referred to by WituaMs (D.), 1930. The geology of the 
country between Nant Peris and Nant Ffrancon (Snowdonia), 
Q.J.G.S., 86, 202. 

(W. T. D.). 


GWERN-FEIFOD GROUP .... Ordovician: Llandeilo Series 


Type-locality : Godor, 3 miles north-west of Llanrhaiadr, 
Montgomeryshire. 


Listed in stratigraphical column in Summ. Prog. G.S.G.B. for 
1914 (1915), 7. 

Shales and mudstones with the Gwern-feifod or Godor Lava 
and at the summit the Gardden-fawr or Godor Ash qq.v. 
No determinable fossils known. Wenpp (C.B.) et al., 1929. Oswestry, 
Mem. G.S.G.B., 30, 35-6. 

(W. F. W.). 


GWERN-FEIFOD LAVA ..... Ordovician: Llandeilo Series 


Type-locality : Godor, 3 miles north-east of Llanrhaiadr, 
Montgomeryshire. 


Listed in stratigraphical column in Summ. Prog. G.S.G.B. 
for 1914 (1915), 7. 

Vesicular lava about 60 feet thick; near the base contains 
inclusions of rolled-out shale; flow-brecciation present. Also 
known as the Godor Lava. Wepp (C.B.) et al., 1929. Oswestry, 
Mem. G.S.G.B., 30, 35-36. 

(W. F. W.). 


GWERN-Y-BRAIN GROUP .... Ordovician: Caradoc Series 


Type-area: valley of Gwern-y-brain, north-west of Welsh- 
pool, Montgomeryshire. 


Wape (A.), 1911. The Llandovery and associated rocks of 
north-eastern Montgomeryshire, Q.J.G.S., 67, 419, 428-31. Black, 
phosphatic shales with a band of black limestone near the base. 
Total thickness 50 feet. Overlain by the Powis Castle Group, 
underlain by the Gaerfawr Group. The beds were tentatively 
assigned to the Ashgill by Wape, but more recently Onnia gra- 
cilis has been found, showing them to belong to the Onnian 
Stage. See SHACKLETON (R.M.) in discussion to WHITTINGTON 
(H.B.), 1938. The geology of the district around Llansantffraid ym 
Mechain, Montgomeryshire, Q.J.G.S., 94, 455. 

(W. T.D.). 


HABBERLEY SHALES ...... Ordovician : Tremadoc Series 


Type-locality : Habberley Valley, near Pontesbury, Shrop- 
shire. 


144 
(Habberley Shales, continued) 


Lapwortu (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 37. Listed in a stratigraphical column: over- 
lain by Stiperstones Quartzite. 

STuBBLEFIELD (C.J.) and Burman (O.M.B.), 1927. The Shineton 
Shales of the Wrekin District: with notes on their development 
in other parts of Shropshire and Herefordshire, Q.J.G.S., 83, 116; 
olive-green weathering, blue-hearted shales with micaceous 
sandy flags becoming common at the top of the succession. Zones 
of Dictyonema flabelliforme, Clonograptus tenellus and Shumar- 
dia pusilla identified. Habberley Shales limited to single outcrop 
in west Shropshire. Synonymous with Shineton Shales. 


(W. F. W.). 


tT HAGGIS ROCK GROUP ..... Ordovician : Caradoc Series 
Type-area : Leadhills district, Lanarkshire. 


GEKE (A.) et al., 1871. Explanation of Sheet 15, Mem. 
G.S.G.B., 9, 10-11. Series of conglomerates and shales, estimated 
thickness about 1800 feet. Overlain by the Lowther Group. 
Recently it has been stated that the term has been too loosely 
applied to be of stratigraphical value, and that similarly - named 
conglomerates occur at different horizons, see PRINGLE (J.), 1948. 
British Regional Geology: The south of Scotland, 2nd Ed. re- 
vised, 26. 

(W. T. D.). 


tT HAGLEY GROUP ........... Ordovician : Caradoc Series 


Lapworts (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 36. Name includes Hagley Ash, Hagley Shales, 
Whittery Ash. 

(W. F. W.). 


HAGLEY SHALES .......%2... Ordovician : Caradoc Series 


LapwortH (C.), 1887. The Ordovician rocks of Shropshire, 
B.A.A.S. Rep. for 1886, Birmingham Meeting, 662, where sub- 
division is only named. 

For a short account see WuiTrarp (W.F.), 1931. The geology 
of the Ordovician and Valentian rocks of the Shelve Country, 
Shropshire, P.G.A., 42, 333. Rusty-weathering, bluish shales with 
harder, olive-green, nodular shales. Thickness of the order of 
1000 ft. Lithologically grades downwards into Hagley Volcanic 
Group and upwards into Whittery Volcanic Group. Fossils un- 
common but include Climacograptus cf. antiquus, Diplograptus 
cf. compactus, D. cf. foliaceus, Broeggerolithus broeggeri, B. 
soudleyensis, Salterolithus caractaci. Correlated with the zone of 
Diplograptus multidens and with the Lower Soudleyan. Sub- 
division confined to west Shropshire. 


(W. F. W.J). 
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HAGLEY VOLCANIC GROUP .. Ordovician : Caradoc Series 


a Type-locality : Hagley Quarry, near Chirbury, west Shrop- 
shire. 


LapwortH (C.), 1887. The Ordovician rocks of Shropshire, 
B.A.A.S. Rep. for 1886, Birmingham Meeting, 662, where only 
the name was suggested. 

For short description see Wurrtarp (W.F.), 1931. The geology 
of the Ordovician and Valentian rocks of the Shelve Country, 
Shropshire, P.G.A., 42, 333. Crystal and lithic tuffs, agglomerates, 
breccias with thin interbedded shales. Thickness 350 ft. Under- 
lain by Aldress Shales and passes upwards into Hagley Shales. 
Fossils uncommon but include Broeggerolithus broeggeri, Salte- 
rolithus caractaci, brachiopods, ostracods, Climacograptus sché- 
renbergi and C. cf. antiquus. Correlated with the zone of Diplo- 
graptus multidens and with the Lower Soudleyan. Outcrop con- 
fined to Shelve Inlier. 

(W. F. W.). 


HARKNESSELLA BEDS ...... Ordovician : Caradoc Series 


Type-locality : Coston Farm district, east of Clunbury, 
Shropshire. 


Dean (W.T.), 1958. The faunal succession in the Caradoc 
Series of south Shropshire, B.M. Geol. Bull., 3, (6), 197. Middle 
subdivision of the Coston Beds, underlain by basal conglomerates 
and overlain by the Costonia ultima Beds. Sandstones and len- 
ticular shell-beds, thickness up to 25 feet, containing Harknessella 
vespertilio, H. jonesi, Heterorthis patera and Flexicalymene. 
Known only from the southern part of the Caradoc area. 


(W. T.D.). 


HARKNESSELLA SP. BEDS .. Ordovician: Caradoc Series 
Type-locality : River Onny valley, Shropshire. 


Superseded by Reuschella semiglobata Beds q.v. 

Described by Bancrort (B.B.), 1928. On the notational re- 
presentation of the rib-system in Orthacea, M.P. Manch. L.P.S., 
72, 88, as the horizon from which the -type-specimens of 
Resserella (now Cryptothyris) paracyclica were obtained. No 
details given, except that the horizon occurs within the Acton 
Scott Beds. 

(W. T.D.). 


HARKNESSELLA SUBPLICATA ZONE 


Ordovician : Caradoc Series 
Type-locality : Evenwood, near Cressage, Shropshire. 


Bancrort (B.B.), 1928. The Harknessellinae, M.P. Manch. 
L.P.S., 72, 185. Bancrort’s first mention of the zone was in 
connection with the horizon of the type-specimens of Hark- 
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nessella subquadrata, which was said to overlie the zone of 
H. subplicata. The zone was later listed, Bancrort (B.B.), 1933. 
Correlation Tables of the Stages Costonian-Onnian in England 
and Wales, published by the author, Blakeney, Glos., as the basal 
zone of the Costonian Stage. This usage superseded BaNcRoFT’s 
inclusion of the zone in the Girvanian Stage, Bancrort (B.B.), 
1929. Some new species of Cryptolithus, (s.l.), from the Upper 
Ordovician, M.P. Manch. L.P.S., 73, table facing 76. Yellow sand- 
stones, flags and thin limestones. Fauna includes Rafinesquina, 
Wattsella, Sowerbyella, Heterorthis, Cliftonia, ‘Calymene’. 


(W.T. D.). 


HARKNESSELLA SUBQUADRATA LIMESTONES 
Ordovician : Caradoc Series 


Type-locality : Evenwood, near Cressage, Shropshire. 


Bancrort (B.B.). 1928. The Harknessellinae, M.P. Manch. 
L.P.S., 72, 195. Bancrort described all his figured specimens of 
Harknessella subquadrata as having been obtained from the 
H. subquadrata Limestones of Evenwood. Underlain by the Hark- 
nessella subplicata Zone, the term is synonymous with H. sub- 
quadrata Zone. It has been used by the Geological Survey as 
‘Subquadrata Limestone’ to denote an horizon within the Hoar 
Edge Group, Rosertson (T.) in Pocock (R.W.), et al., 1938. 
Shrewsbury District including the Hanwood Coalfield, Mem. 
G.S.G.B., 81, 83. 


(W. T. D.). 


HARKNESSELLA SUBQUADRATA ZONE 
Ordovician : Caradoc Series 


Type-locality : Evenwood, near Cressage, Shropshire. 


Bancrort (B.)., 1928. The Harknessellinae, M.P. Manch. 
L.P.S., 72, 183. Described as overlying the horizon from which 
the type-specimens of Harknessella subplicata were obtained. 
According to Bancrort (B.B.), 1933. Correlation Tables of the 
Stages Costonian-Onnian in England and Wales, published by 
the author, Blakeney, Glos., the horizon is underlain by the 
Harknessella subplicata Zone and overlain by the Horderleyella 
plicata Zone, but the composite succession which he employed 
has been shown to be inapplicable, and the H. subquadrata Zone 
is now considered to be the lateral equivalent of the Costonia 
ultima Beds or Horderleyella plicata Zone of the southern Ca- 
radoc area, see Dean (W.T.), 1958. The faunal succession in the 
Caradoc Series of south Shropshire, B.M. Geol. Bull., 3, (6), 
197-200. 

Fauna includes Harknessella, Brongniartella, Eohomalonotus, 
Lichas and Costonia. 


(W. T.D.). 
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HARNAGE GROUP ........... Ordovician : Caradoc Series 

Type-locality : Harnage, Shropshire. 

LapwortH (C.), 1916. Summ. Prog. G.S.G.B. for 1915, 38. 
Listed in stratigraphical column as synonym of the Harnage 
Shales. Overlain by the Chatwall Group; underlain by the Hoar 
Edge Group. No further details given. Has been used since by 
Pocock (R.W.) and WuireHeap (T.H.), 1948. British Regional 
Geology : The Welsh Borderland, 2nd Ed., 48, 50, though without 
elaboration. See Dean (W.T.), 1958. The faunal succession in the 
Caradoc Series of south Shropshire, B.M. Geol. Bull., 3, (6), 215. 


(W.T.D.). 


HARNAGE SHALES .......... Ordovician : Caradoc Series 
Type-locality : Harnage district, Shropshire. 


Cauttaway (C.), 1877. On a new area of Upper Cambrian 
rocks in south Shropshire, with a description of a new fauna, 
Q.J.G.S., 33, 654-5, separated the Harnage Shales from the Shi- 
neton Shales, with which they had been grouped earlier by 
SALTER and AvELINE. Overlain by Chatwall Sandstone; under- 
lain by the Hoar Edge Grits. For further information see Pocock 
(R.W.) et al., 1938. Shrewsbury District including the Hanwood 
Coalfield, Mem. G.S.G.B., 79 et seqq., Lit., Map. 

Fauna includes Reuscholithus reuschi, Salterolithus harna- 
gensis, Tetradella, Primitia, Modiolopsis, Hyolithes, Raphistoma, 
Harknessella, Dalmanella spp., ‘Orthis’ spp., graptolites and 
Machaeridia. 

(W. T. D.). 


HARNAGIAN STAGE ......... Ordovician : Caradoc Series 


Type-locality : Cound Brook, Cressage, Shropshire, in the 
Harnage Shales. 

Bancrort (B.B.), 1929. Some new species of Cryptolithus, 
(s.l.), from the Upper Ordovician, M.P. Manch. L.P.S., 73, 67. 
Predominantly argillaceous beds; overlain by the Soudleyan 
Stage, underlain by the Girvanian (later named Costonian) Stage. 
Bancrort originally stated that the Stage was characterized by 
the caractaci group of Cryptolithus s.l., but gave more details in 
a later paper, 1945, The brachiopod zonal indices of the Stages 
Costonian to Onnian in Britain, J. Paleont., 19, 182. Strata in 
Shropshire, North Wales and Scotland have been correlated with 
the Stage. Fauna includes Reuscholithus, Salterolithus, Niesz- 
kowskia, Acidaspis, Wattsella, orthids. For recent account and 
faunal lists see Dean (W.T.), 1958. The faunal succession in the 
Caradoc Series of south Shropshire, B.M. Geol., 3, (6), 200, 219. 

(W. T. D.). 


HARRATH TUFFS : ; 
Ordovician: Llanvirn and ?Llandeilo Series 


Type-locality : Harrath Hill, near Millom, Cumberland. 
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Green (J.F.N.), 1913. The Older Palaeozoic Succession of the 
Duddon Estuary, London, 8. ‘The rocks, though interspersed with 
fine-grained beds indistinguishable from those of the Middle 
Tuffs, are generally much more coarsely fragmental, and can be 
identified by the persistent occurrence of irregular black or dark 
green patches ... in which are embedded porphyritic felspars’. 
Used as a stratigraphical division. 

Green (J.F.N.), 1915. The structure of the eastern part of 
the Lake District, P.G.A., 26, 205; thickness stated to be variable 
but usually several hundred feet thick. Further described by 
GREEN (J.F.N.), 1919. The vulcanicity of the Lake District, P.G.A., 
30, 171. 

Named Felsitic Tuffs q.v. by HARTLEY (J.J.), 1925. The 
Succession and Structure of the Borrowdale Volcanic Series as 
developed in the area lying between the lakes of Grasmere, 
Windermere and Coniston, P.G.A., 36, 220. Equivalent to the 
Coarse Tuffs q.v. of MiTcHELL (1929, 1934). Smorron (F.W.), 1935. 
The Stratigraphy and Tectonics of the Cross Fell Inlier, Q.J.G.S., 
91, 654, believed the equivalent of the Harrath Tuffs is developed 
in the Keisley sequence. 

(W. F. W.). 


HARTER FELL ANDESITES 
Ordovician : Llanvirn and ? Landeilo Series 

Type-area : Kentmere, Westmorland. 

Name proposed as a stratigraphical division by MITCHELL 
(G.H.), 1929. The Succession and Structure of the Borrowdale 
Volcanic Series in Troutbeck, Kentmere, and the. western part 
of Long Sleddale (Westmorland), Q.J.G.S., 85, 16, for lava-flows 
containing porphyritic felspar and augite set in a devitrified glass. 
Extend eastwards, see Mitcuett (G.H.), 1934. The Borrowdale 
Volcanic Series and associated rocks in the country between 
Long Sleddale and Shap, ibid., 90, 427. 


(W.F. W.). 


HARTFELL GROUP, LOWER .. Ordovician: Caradoc Series 
Type-locality : Hartfell Spa, near Moffat, Dumfriesshire. 


LapwortuH (C.), 1878. The Moffat Series, Q.J.G.S., 34, 250, 
254, 308-14, Lit., Map. The lower portion of the Hartfell Shales, 
comprising the Climacograptus wilsoni, Dicranograptus clingani 


and Pleurograptus linearis Zones. Homogeneous group of black 
shales and flags. 


(W. T.D.). 
HARTFELL GROUP, UPPER ... Ordovician: Ashgill Series 
Type-locality : Dobb’s Linn, near Moffat, Dumfriesshire. 


LaPwoRTH (C.), 1878. The Moffat Series, Q.J.G.S., 34, 254, 
314-7, Lit., Map. The upper half of the Hartfell Shales, overlain 
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by the Birkhill Shales and underlain by the Lower Hartfell 
Group. Made up of a lower Barren Mudstone Zone, and an upper 
Dicellograptus anceps Zone. Known alternatively as the Barren 
Mudstone Group. For faunal lists see LapwortH (pp. 328-331). 


(W.T.D.). 


HARTFELL SHALES 
Ordovician: Caradoc and Ashgill Series 


Type-locality : Hartfell Spa, near Moffat, ‘Dumfriesshire. 


LapwortuH (C.), 1878. The Moffat Series, Q@.J.G.S., 34, 250, 
253, 295, 306-17, Lit., Map. Subdivision of the Moffat Series, 
overlain by the Birkhill Shales and underlain by the Glenkiln 
Shales. Black shales and flags with bands of mudstone. Divided 
into Lower and Upper Groups, the former corresponding with 
part of the Caradoc and the latter with the Ashgill. See PRINGLE 
(J.), 1948. British Regional Geology : The south of Scotland, 2nd 
Ed. revised, 22-27. 

(W. T. D.). 


HAWESWATER RHYOLITES 
Ordovician: Llanvirn and ? Llandeilo Series 


Type-locality : head of Haweswater, Westmorland. 


Mitcuett (G.H.), 1934. The Borrowdale Volcanic Series and 
associated rocks in the country between Long Sleddale and Shap, 
Q.J.G.S., 90, 425; massive rhyolites with streaky flow-lines. 


(W. F. W.). 


T HEDSTROEMINA ROBUSTA ZONE 
Ordovician : Caradoc Series 


Type-locality : near Acton Scott, Shropshire. 


Superseded by Onniella grandis Zone q.v. 

Bancrort (B.B.), 1929. Some new species of Cryptolithus, 
(s.l.), from the Upper Ordovician, M.P. Manch. L.P.S., 73, table 
facing 76. The zonal brachiopod was described from the Acton 
Scott Beds near Acton Scott, Bancrort (B.B.), 1929. Some new 
genera and species of Strophomenacea from the Upper Ordovic- 
ian of Shropshire, M.P. Manch. L.P.S., 73, 59, and subsequently 
used as an index within the Actonian Stage; overlain by Resse- 
rella paracyclica Zone, underlain by Kjerulfina polycyma Zone. 


Only described as occurring in Shropshire. 
(W.T. D.). 


HELVELLYN ANDESITES 
Ordovician : Llanvirn and ? Llandeilo Series 
HARTLEY (J.J.), 1942. The geology of Helvellyn and the 
southern part of Thirlmere, Q.J.G.S., 97, 138; possibly to be 
correlated with Wrengill Andesites q.v. 
(W.F. W.). 
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HENDRE SHALES .......... Ordovician: Llandeilo Series 


Type-locality : Pant-yr-hendre Farm, west of Mydrim, Car- 
marthenshire. 


Name proposed by Srrawan (A.) et al., 1909. South Wales 
Coalfield, X, Carmarthen, Mem. G.S.G.B., 45, 48, for the lowest 
subdivision of the Dicranograptus Shales and consist of brown- 
ish-yellow weathering ‘black sandy shales with occasional thin 
ashy bands, their mode of weathering suggesting that they were 
originally calcareous. They pass downwards into an attenuated 
representative of the Llandilo Flags, or in the absence of this 
succeed the Asaphus Ash without break’. Thickness 500 feet. 
The Hendre Shales were stated to contain Glenkiln graptolites 
and also trilobites typical of the Llandeilo Flags, and were includ- 
ed in a stratigraphical column (p. 47) as the ‘upper part of 
the Llandilo Flags’. Overlain by the Mydrim Limestone. 

Srrawan (A.), et al., 1914. South Wales Coalfield, XI, Haver- 
fordwest, Mem. G.S.G.B., 37, showed that the Hendre Shales 
become thinner westwards ‘partly owing to their lower part 
having passed laterally into, and been included with, the Lland- 
ilo flags and limestones. Their maximum thickness appears to 
be about 130 feet’. 

Eres (G.L.), 1937. The classification of the Ordovician rocks, 
G.M., 74, included the Hendre Shales in the lower part of the 
zone of Nemagraptus gracilis. Jones (O.T.), 1955. The geological 
evolution of Wales and the adjacent regions, Q.J.G.S., 111, 326, 
has stated that as Nemagraptus gracilis ‘is also well known in 
the non-calcareous facies of the Llandeilo (Hendre Shales and 
their equivalents at Builth... and elsewhere), its occurrence has 
apparently caused some confusion... it occurs both in the higher 
Llandeilo rocks and in the lower part of the Bala, and is not a 
suitable fossil to use in discriminating between these formations’. 

Evans (W.D.), 1945. The geology of the Prescelly Hills, north 
Pembrokeshire, Q.J.G.S., 101, 99, Map, described the rocks as 
brown-weathering, dark-grey mudstones and shales, 100 to 200 ft. 
thick, and held the opinion that because the Didymograptus 
murchisoni beds are completely, or nearly completely, cut out 
by the Hendre Shales then these shales rest unconformably upon 
the Fishguard Volcanic Series of Llanvirn age. Identical litho- 
logically with the Hendre Shales of west Carmarthenshire, and 
of St. David’s, where they are of about 500 feet thick. 


(W. F. W.). 


HEN-DY-CAPEL MUDSTONES 
Ordovician : Caradoc Series 
Type-locality : south-west of Abersoch, Carnarvonshire. 


Nıcnoras (T.C.), 1915. The geology of the St. Tudwal’s 
Peninsula (Carnarvonshire), Q.J.G.S., 71, 113, described how the 
Llanengan Mudstones q.v. of Arenig age are abruptly followed 
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by soft black shales which belong to the zone of N emagraptus 
gracilis. A pisolitic iron ore is associated with these shales. 


(W.F. W.). 


HENGAE GROUP ............ Ordovician : Caradoc Series 
Type-locality : Mynydd Hengae, north of Corris, Merioneth. 
Pucu (W.J.), 1923. The geology of the district around Corris 

and Aberllefenni (Merionethshire), Q.J.G.S., 79, 512, 515-8, Lit., 

Map. Overlain by the Abercwmeiddaw Group, underlain by the 

Craig-y-Llam Group. Mainly dark shales and mudstones with 

grit bands, comprising the Ceiswyn Beds and the Nod Glas. 


(W. T. D.). 
HENLLAN ASHES. 
See: Calymene Ashes. 
Tt HERIOT GROUP ............ Ordovician : Ashgill Series 


A term used by LarwortH (C.), 1889. On the Ballantrae 
Rocks of south Scotland and their place in the Upland Sequence, 
G.M., (3), 6, 64, for a ‘thick series of more or less barren grey 
flagstones, shales, grits’, which he correlated (p. 66) with the 
Lowther Group of Lanarkshire and the Ardmillan Series of Ayr- 
shire; however, in the table (facing p. 69) the correlation is restr- 
icted to the Ardmillan Series excluding the Ardwell Beds. 


(W.F. W.). 


HETERORTHINA PRAECULTA BEDS 
Ordovician : Caradoc Series 


Type-locality : near Marshbrook, Shropshire. 


Superseded in part by Dalmanella wattsi Zone q.v. 

Bancrort (B.B.), 1928. On the notational representation of 
the rib-system in Orthacea, M.P. Manch. L.P.S., 72, 58, 60. Over- 
lain by Wattsella unguis Beds, underlain by Wattsella wattsi Beds, 
all within the Marshbrookian Stage. The horizon was incorpor- 
ated by Bancrort in a later paper, viz., 1929, Some new species of 
Cryptolithus, (s.l.), from the Upper Ordovician, M.P. Manch. 
L.P.S., 73, table facing 76, as an upper subdivision of the Watt- 


sella wattsi Zone. 
(W. T. D.). 


t HETERORTHIS ALTERNATA BEDS 
Ordovician : Caradoc Series 


Type-locality : not stated specifically, but horizon said to 
occur near Cheney Longville, Shropshire. 
Superseded by Alternata Limestone in general usage. 


Bancrort (B.B.), 1928. The Harknessellinae, M.P. Manch. 
L.P.S., 72, 191. The beds were named as such by Bancrort when 
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describing the horizon of Marionites typa. From his description 
it is obvious that he was using the term as a synonym for the 
Alternata Limestone, which is equivalent to the Kjaerina bipar- 
tita Zone of the Upper Longvillian Substage. 

(W. T. D.). 


HETERORTHIS PATERA GRITS 
Ordovician : Caradoc Series 


Type-locality : Coston, near Aston-on-Clun, Shropshire. 


Bancrort (B.B.), 1945. The brachiopod zonal indices of the 
Stages Costonian to Onnian in Britain, J. Paleont., 19, 231. Term 
used to describe the horizon within the Hoar Edge Grits of the 
Coston district from which the type-specimens of Harknessella 
vespertilio were obtained. No further details given. Fauna in- 
cludes Heterorthis patera, Harknessella vespertilio and Dinorthis 
flabellulum. 

(W. T. D.). 


+ HETERORTHIS RETRORSISTRIA, BROEGGERIA ZONE 
Ordovician : Caradoc Series 


Superseded by Heterorthis retrorsistria, Broeggerolithus 
Zone. 


Bancrort (B.B.), 1933. Correlation Tables of the Stages 
Costonian-Onnian in England and Wales, published by the au- 
thor, Blakeney, Glos. Listed in a stratigraphical column: over- 
lain by Broeggeria soudleyensis and Reuschella Zone, underlain 
by Horderleyella and Broeggeria Zone. Used by BaNncrort to 
denote part of the Glenburrell Beds, and correlated with strata 
elsewhere in Shropshire, and in North Wales. Broeggeria as used 
by Bancrort was preoccupied, and later was replaced by Broeg- 
gerolithus, see Lamont (A.), 1935. The Drummuck Group, Girvan; 
a stratigraphical revision, with descriptions of new fossils from 
the lower part of the group, T.G.S. Glasg., 19, footnote to 320. 


(W. T. D.). 
HIGHLAND BORDER SERIES (Rocks) .. Cambro-Ordovician 


Name given to the narrow belt of rocks occurring at the 
margin of the Highlands separated by a thrust from metamorphic 
rocks to the north, see Barrow (G.), 1901. On the occurrence of 
Silurian (?) rocks in Forfarshire and Kincardineshire along the 
eastern border of the Highlands, Q.J.G.S., 57, 328. Barrow divid- 
ed the rocks in the narrow belt into Jasper and Green-rock 
Series q.v. and the Margie Series. These later were collectively 
known as Highland Border Series. 

Jenu (T.J.) and Campsety (R.), 1917. The Highland Border 
Rocks of the Aberfoyle District, T.R.S.E., 52, 180, divided the 
Highland Border Rocks into a Lower or Black Shale and Chert 
Series, and an Upper or Margie Series qq.v. ALLAN (D.A.), 1928. 
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The geology of the Highland Border from Tayside to Noranside, 
T.R.S.E., 56, 60, compared the Highland Border Rocks with 
developments described elsewhere by Barrow and by JEHU and 
CaMPBELL. 

ANDERSON (J.G.C.), 1946. The geology of the Highland 
Border: Stonehaven to Arran, T.R.S.E., 61, 486, suggested the 
name Highland Border Series should be discarded because it 
includes at least rocks of Ordovician and Cambrian ages. 


(W. F. W.). 


HILL FARM ASH ............. Ordovician : Caradoc Series 


Type-locality : Hill Farm, Bausley Hill, north-east of Middle- 
town, Montgomeryshire. 


Wepp (C.B.), 1932. Notes on the Ordovician rocks of Bausley, 
Montgomeryshire, Summ. Prog. G.S.G.B. for 1931, 49-55, Map. 
Subdivision of the Upper Volcanic Group, overlain by Hill Farm 
Flags and underlain by an andesitic conglomerate. Stratified 
ashes with mixed fauna including trinucleids, orthids, Tetradella, 
Baliactis, Amplexograptus, Climacograptus and Orthograptus. 


(W.T.D.). 


HILL FARM FLAGS .......... Ordovician : Caradoc Series 


Type-locality : Hill Farm, Bausley Hill, north-east of Middle- 
town, Montgomeryshire. 


Wep (C.B.), 1932. Notes on the Ordovician rocks of Bausley, 
Montgomeryshire, Summ. Prog. G.S.G.B. for 1931, 49-55, Map. 
Ashy flags associated with grey shales, overlain by the Bausley 
House Shales and underlain by the Hill Farm Ash. No fossils 


recorded. 
(W.T.D.). 


HIRNANT BEDS .............. Ordovician: Ashgill Series 


Type-locality : Hirnant Valley, south-east of Bala, Merion- 
eth. 

Exes (G.L.), 1922. The Bala country : its structure and rock- 
succession, Q.J.G.S., 78, 137, 144, 156-7, Lit., Map. Dark-blue 
mudstones with a local development of pisolitic limestone 
known as the Hirnant Limestone. Overlain by the Cwm-yr-Aeth- 
nen Beds, underlain by Foel-y-Ddinas Mudstones. Fauna includes 
‘ Rafinesquina’ hirnantensis, Hirnantia sagittifera, Platystrophia 
and Monticulipora. The strata were classed as Silurian by Erres, 
but the fauna listed by Erres (G.L.), 1909. The relation of the 
Ordovician and Silurian rocks of Conway, Q.J.G.S., 65, 183, is 
evidently Ashgill in age. Furthermore, Jones (O.T.), 1923. The 
Hirnant Beds and the base of the Valentian, G.M., 60, 514, 
categorically stated the Hirnant Beds are Ordovician in age and 
Pucu (W.J.), 1929. The geology of the district between Llany- 
mawddy and Llanuwchllyn (Merioneth), Q.J.G.S., 85, 265-74, has 
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(Hirnant Beds, continued) 


shown that the Hirnant Beds (Upper Garnedd-wen Beds) are 
stratigraphically older than the zone of Glyptograptus persculp- 
tus, which is recognized as the lowest zone of the Llandovery 
Series. 


(W.T.D., W.F. W.). 


HIRNANT LIMESTONE ........ Ordovician : Ashgill Series 
Type-locality : Hirnant Valley, south-east of Bala, Merioneth. 


Sepewick (A.), 1844. On the older Palaeozoic (Protozoic) 
rocks of North Wales, P.G.S., 4, 255-6. SEpGwick separated the 
Hirnant Limestone from the Bala Limestone, and showed that 
the faunas were distinct. The horizon has since been described 
as a local development of pisolitic limestone within a series of 
mudstones, the whole being grouped together as the Hirnant 
Beds q.v., see Erres (G.L.), 1922. The Bala country : its structure 
and rock succession, Q.J.G.S., 78, 137, 144, 156-7, Lit., Map. 


(W. T.D.). 


HIRUNDO BEDS (of Arenig) .... Ordovician: Arenig Series 


Dark, blocky, calcareous shales with some thin tuffaceous 
bands which have provided Didymograptus hirundo, D. gibbe- 
rulus, tetragraptids, trilobites, and Monobolina plumbea. FEARN- 
smes (W.G.), 1905. On the geology of Arenig Fawr and Moel 
Llyfnant, Q.J.G.S., 61, 621, Map. Also known as Filltirgerig Beds. 

Hirundo Shales were thought to be represented by shales 
exposed on Moel Offrwm, We tts (A.K.), 1925. The geology of 
Rhobell Fawr district (Merioneth), Q.J.G.S., 81, 503. 


(W. F. W.). 


HIRUNDO BEDS (Zone) ........ Ordovician : Arenig Series 


Described by Mattey (C.A.), 1928. The Pre-Cambrian Com- 
plex and associated rocks of south-western Lleyn (Carnarvon- 
shire), Q.J.G.S., 84, 488, Map, who included a minimum thickness 
of 200 feet of ‘ argillaceous and sandy flags with a twisted strike’ 4 
overlain by sandstones and thin flaggy slates. Fauna includes 
Phyllograptus angustifolius, P. cf. typus, Azygograptus suecicus, 
Didymograptus ? hirundo and ‘Ogygia’ selwyni. 

Hirundo Beds were described from elsewhere in the Lleyn 
Peninsula by Martey (C.A.), 1932. The geology of the country 
around Mynydd Rhiw and Sarn, south-western Lleyn, Carnar- 
vonshire, Q.J.G.S., 88, 248, but here the shales include a bed 
of manganese ore (metasomatized tuff); these manganese beds 
probably lose their mineralization as followed northwards in the 
area. Vulcanicity is also indicated by tuffs and ‘two basic and 
partly-ellipsoidal flows’ at the top of the zone. Thickness of the 
Hirundo Zone including the Clip lava and associated tuffs is 
400 feet. Also recorded by MaATLEY (C.A.), 1938. The geology of» 
the country around Pwllheli, Llanbedrog and Madryn, south-west 
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Carnarvonshire, Q.J.G.S., 94, 582. GREENLY (E.), 1944. The Ord- 
ovician rocks of Arvon, G.M., 100, 77, referred to representatives 
of the zone near Pont Seiont but it was Errrs (G.L.), 1904. Some 
graptolite zones of the Arenig rocks of Wales, ibid., (5), 1, 200-3, 
who first detected its presence. Other localities in North Wales 
occur in Anglesey, see GREENLY (E.), 1919. The geology of An- 
glesey, 2, Mem. G.S.G.B., 409 et seqq. 
(W. F. W.). 


HOAR EDGE GRITS .......... Ordovician : Caradoc Series 
Type-locality : Hoar Edge, near Comley, Shropshire. 


SALTER (J.W.) and AveLIneE (W.T.), 1854. On the ‘Caradoc 
Sandstone’ of Shropshire, Q.J.G.S., 10, 64. Sandstones, ‘grits’ 
and shelly limestones; overlain by the Harnage Shales, though 
this was not realized until the later work of CatLaway (C.), 1877. 
On a new area of Upper Cambrian rocks in south Shropshire, 
with a description of a new fauna, Q.J.G.S., 33, 654-5. For further 
details see Pocock (R.W.) et al., 1938. Shrewsbury District in- 
cluding the Hanwood coalfield, Mem. G.S.G.B., 82 et seqq., Lit., 
Map. Known only from south Shropshire. Fauna includes Nema- 
graptus gracilis, Cliftonia, Dinorthis, Harknessella spp., Heter- 
orthis, Rafinesquina, Reacalymene pusulosa, Brongniartella, 
Costonia, Primitia and Tetradella. For a more recent account 
see Dean (W.T.), 1958. The faunal succession in the Caradoc 
Series of south Shropshire, B.M. Geol. Bull., 3, (6), 197, 215. 


(W. T. D.). 


HOAR EDGE GROUP ......... Ordovician : Caradoc Series 
Type-area: Caradoc-Wrekin district, Shropshire. 


LapwortH (C.), 1916. Summ. Prog. G.S.G.B. for 1915, 38. 
Listed in stratigraphical column, overlain by the Harnage Group. 
Made up of Lower Sandstone and Conglomerate, Hoar Edge Lime- 
stone, Upper Hoar Edge Sandstone, and Transition Bed, in 
ascending order. For further details see Pocock (R.W.) et al., 
1938, Shrewsbury District including the Hanwood Coalfield, Mem. 
G.S.G.B., 82 et seqq., Lit., Map. For recent views see DEaNn (W.T.), 
1958. The faunal succession in the Caradoc Series of south Shrop- 
shire, B.M. Geol. Bull., 3, (6), 215, where the above succession 
is considered to be inapplicable in detail outside the northern 


part of the Caradoc area, Shropshire. 
(W. T.D.). 


HOAR EDGE LIMESTONE .... Ordovician: Caradoc Series 
Type-area: Caradoc-Wrekin district, Shropshire. 
LapwortH (C.), 1916. Summ. Prog. G.S.G.B. for 1915, 38. 

Listed in stratigraphical column: overlain by Upper Hoar Edge 

Sandstone, underlain by Lower Sandstone and Conglomerate. No 

further details given. 

(W.T. D.). 


mK, 


156 | 


+ HOPE SHALE GROUP (Hope Stage) ‘ 
Ordovician: Llanvirn Series 


Lapwortu (C.) and Watts (W.W.), 1894. The geology of south 
Shropshire, P.G.A., 13, 317. The subdivision included rocks be- 
longing to the Didymograptus bifidus and D. murchisoni Zones. 
Renamed Hope Stage, Watts (W.W.), 1925. The geology of south 
Shropshire, P.G.A., 36, 341. 

(W. F. W.). 


HOPE SHADES oe eaea aA eri Ordovician : Llanvirn Series 
Type-locality : Hope Valley, near Minsterley, Shropshire. 


Lapwortu (C.) and Warts (W.W.), 1894. The geology of south 
Shropshire, P.G.A., 13, 316. The threefold subdivision into Lower, 
Middle and Upper Hope Shales, proposed by LapwortsH (C.), 
1916. In Palaeontological Work, Summ. Prog. G.S.G.B. for 1915, 
37, has fallen into disuse. 

Wuirtarp (W.F.), 1931. The geology of the Ordovician and 
Valentian rocks of the Shelve Country, Shropshire, P.G.A., 42, 
327. Blue-black, rusty-weathering shales with occasional bands 
of andesitic tuffs. Overlain by Stapeley Volcanic Group and un- 
derlain by Mytton Flags. Hope Shales only recognized in the 
Shelve Inlier, west Shropshire. Characteristic fossils: Didymo- 
graptus acutidens, D. artus, D. bifidus, D. nicholsoni, Hyolithus 
simplex, Ampyzx linleyensis, Barrandia, Cornovica didymograpti, 
Corrugatagnostus morea, Pricyclopyge binodosa, Dionide jubata, 
D. turnbulli, Illaenus perovalis, Neseuretus bullatus, Novakella 
bergeroni, N. incisa, Ormathops nicholsoni, Pharostoma pulchrum, 
Placoparia zippei, Placoparina sedgwicki, Protolloydolithus ram- 
sayi, Seleneceme acuticaudata, Stapeleyella inconstans, S. mur- 
chisoni. Correlated with the zone of Didymograptus bifidus. 


(W. F. W.) 


+HORDERLEY AND MAY HILL ROCKS 
Ordovician: Caradoc Series and Silurian: Llandovery Series 


Term introduced by Murcuison (R.I.), 1834. On the struct- 
ure and classification of the Transition Rocks of Shropshire, 
Herefordshire and part of Wales..., P.G.S., 2, 13, for strata which 
from the localities listed clearly include deposits belonging to 
a the Caradoc and the Llandovery Series. See Fascicule 3a V 

ilurian. 


(W.F. W.). 


HORDERLEY SANDSTONE ... Ordovician: Caradoc Series 
Type-locality : Horderley district, Shropshire. 

' La Toucue (J.T.), 1884. A Hand-book of the geology of Shrop- 
shire, London and Shrewsbury, 12. Listed in a stratigraphical 
column; overlain by Cheney Longville Flags, underlain by Harn- 
age Shales. Used by La ToucHE as a synonym of Chatwall Sand- ` 
stone. Described by him as consisting of thick olive and purple 
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sandstones, with bands of fossils. Equated later by BANCROFT 
(B.B.), 1933. Correlation Tables of the Stages Costonian-Onnian 
in England and Wales, published by the author, Blakeney, Glos., 
with his Lower Longvillian Substage, and the upper part of his 
Soudleyan Stage. 

(W. T.D.). 


+ HORDERLEYELLA AND BROEGGERIA ZONE 
Ordovician : Caradoc Series 


Superseded by Horderleyella and Broeggerolithus Zone, but 
see below. 

Bancrort (B.B.), 1933. Correlation Tables of the Stages 
Costonian-Onnian in England and Wales, published by the au- 
thor, Blakeney, Glos. The name ‘Horderleyella and Broeggero- 
lithus Zone’ has never been published as such, but Broeggeria 
as used by BaNncrortT was preoccupied, and was later replaced by 
Broeggerolithus, Lamont (A.), 1935. The Drummuck Group, 
Girvan; a stratigraphical revision, with descriptions of new 
fossils from the lower part of the group, T.G.S. Glasg., 19, 
footnote to 320. Overlain by Heterorthis retrorsistria, Broeg- 
geria Zone, underlain by Ulricholithus ulrichi Zone. Mudstones 
and flags with Broeggerolithus broeggeri, Salterolithus, Horder- 
leyella and Reuschella. 

Distribution : known from both east and west Shropshire, 
and North Wales. 

(W. T. D.). 


HORDERLEYELLA BEDS ..... Ordovician : Caradoc Series 

Type-locality : River Onny valley, Shropshire. 

Bancrort (B.B.), 1945. The brachiopod zonal indices of the 
Stages Costonian to Onnian in Britain, J. Paleont., 19, 238. The 
term was used for a subdivision of the Soudleyan Stage in Ban- 
CROFT’s description of the brachiopod Horderleyella corrugata. 
The beds were described as greenish, sandy mudstones with 
shell bands, part of the Glenburrell Beds, but no details were 
_ given of adjacent strata. However, in an earlier paper BANCROFT 
used the Horderleyella-Broeggeria Zone as the lowest subdivis- 
ion of the Soudleyan Stage, see 1933, Correlation Tables of the 
Stages Costonian-Onnian in England and Wales, published by the 
author, Blakeney, Glos. For recent views see Dean (W.T.), 1958. 
The faunal succession in the Caradoc Series of south Shropshire, 
B.M. Geol. Bull., 3, (6), 203, where it is suggested that the Horder- 
leyella Beds may correspond to the upper and more arenaceous 
part of the Glenburrell Beds in the Onny Valley. 

(W. T.D.). 


HORDERLEYELLA GRITS .... Ordovician: Caradoc Series 
~~ Type-locality : Horderley district, Shropshire. 

Bancrort (B.B.), 1929. Some new species of Cryptolithus, 

(s.l.), from the Upper Ordovician, M.P. Manch. L.P.S., 73, table 
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facing 76. Overlain by Lower Harnage Shales, underlain by 
Rhynchonella Grits. Listed in table as equivalent to the Horder- 
leyelia plicata Zone, and correlated with part of the Trilobite 
Dingle Shales of Welshpool. Used as subdivision of the Girvan- 
ian (now Costonian) Stage, but no further details given. 


(Wr DI 


HORDERLEYELLA PLICATA ZONE 
Ordovician : Caradoc Series 


Type-locality : near Horderley, Shropshire. 


Bancrort (B.B.), 1928. The Harknessellinae, M.P. Manch. 
L.P.S., 72, 195. First used in describing the horizon of the type- 
specimens of H. plicata, but was not listed in a stratigraphical 
table until later, see Bancrort (B.B.), 1929. Some new species of 
Cryptolithus, (s.l.), from the Upper Ordovician, M.P. Manch, 
L.P.S., 73, table facing 76; 1933. Correlation Tables of the Stages 
Costonian-Onnian in England and Wales, published by the 
author, Blakeney, Glos. Grits, with fauna of Horderleyella, 
Smeathenella, Wattsella and Costonia. Overlain by Reuscholithus 
reuschi Zone, underlain by Harknessella subquadrata Zone. 
Known only from east Shropshire. For further information see 
Dean (W.T.), 1958, The faunal succession in the Caradoc Series 
of south Shropshire, B.M. Geol. Bull., 3, (6), 197-200. 


(W. T. D.). 


HORTON FOSSILIFEROUS LIMESTONE 

Ordovician: Ashgill Series 
‘ Type-locality : near Horton-in-Ribblesdale Station, York- 
shire. 

Kine (W.B.R.) and Witcocxson (W.H.), 1934. The Lower 
Palaeozoic rocks of Austwick and Horton-in-Ribblesdale, York- 
shire, Q.J.G.S., 90, 9, 11, Lit. The name was first applied by 
Kinc and Witcockson, but the rocks had already been described 
in detail by Kine as an infilling of a fissure in the Ingletonian 
(Pre-Cambrian) beds, see 1932, A fossiliferous limestone assoc- | 
iated with Ingletonian beds at Horton-in-Ribblesdale, Yorkshire, 
Q.J.G.S., 88, 100. The fauna corresponds to that of the Keisley 
Limestone, and includes Bronteopsis, Pseudosphaerexochus, Il- 
laenus, lichids, Phillipsinella and Sphaerocoryphe. 


(W.T. D.). 


t IRELETH LIMESTONE 
Ordovician : Caradoc and Ashgill Series 


Type-locality : Kirkby Ireleth, near Broughton-in-Furness, , 
Lancashire. 
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Superseded by Coniston Limestone. 

Sepewick (A.), 1846. Geology of the Lake District (fourth 
letter to William Wordsworth printed in third edition of A 
Complete Guide to the Lakes by Joun Hunson, Kendal). Calcar- 
eous band separating the Lower Ireleth slates from the Upper 
Ireleth slates, and previously mentioned in Srpcwick (A.), 1832. 
P.G.S., 1, 399-401 and Srepewicx (A.), 1845. Q.J.G.S., 1, 442-50, 
merely as ‘calcareous slate’. The localities near Ireleth men- 
tioned in the original definition correspond with the outcrop of 
Coniston Limestone shown on the Old Series, One-inch geo- 
logical map, sheet 98 S.W. (1877). The Ireleth Limestone was 
included in the Ireleth Slates (of Ludlow age) through an error 
on SEDGWICK’s part. 

(J. D.L.). 


ISOGRAPTUS GIBBERULUS SUBZONE 
Ordovician: Arenig Series 
Proposed by Erres (G.L.), 1933. The Lower Ordovician 
graptolite faunas with special reference to the Skiddaw Slates, 
Summ. Prog. G.S.G.B. for 1932, 102, for the topmost subzone of 
the zone of Didymograptus extensus. Subzone marked by abund- 
ant specimens of index-fossil and Didymograptus extensus, D. 
nitidus, D. nitidus-hirundo transients and D. protobifidus-bifidus 
transients; Phyllograptus angustifolius, Glyptograptus dentatus, 
Cryptograptus antennarius and C. hopkinsoni common, with rare 


Azygograptus suecicus. 
(W. F. W.). 


IVENSCAR ANDESITES. 
See: Ulpha Andesites. 


J 


JASPER AND GREEN-ROCK SERIES 
Ordovician: Arenig Series 

Type-area: Kincardine and Angus, Scotland. 

Barrow (G.), 1901. On the occurrence of Silurian (?) rocks 
in Forfarshire and Kincardineshire along the eastern border of 
the Highlands, Q.J.G.S., 57, 331-4, recognized at the margin of 
the Highlands a narrow belt of rocks which are separated by a 
thrust from metamorphic rocks on the north; the rocks in this 
narrow belt (later to be named the Highland Border Series q.v.) 
were divided into the Jasper and Green-rock Series, probably 
of Arenig age, succeeded by the presumably younger Margie 
Series. Barrow (G.), 1912. On the geology of Lower Dee-side 
and the southern Highland Border, P.G.A., 23, map facing 290, 
classified both series as ? Cambrian. 

Prince (J.), 1941. On the relationship of the Green Con- 
glomerate to the Margie Grits in the North Esk, near Edzell; and 
on the probable age of the Margie Limestone, T.G.S. Glas., 20, 
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136, identified, within the Jasper and Green-rock Series, a suc- 
cession of (i) Green rocks, (ii) Jasper, (iii) Conglomerate and 
(iv) Sheared conglomerate and shales; further, he suggested that 
the Margie Limestone is older, not younger, than the Jasper and 
Green-rock Series, and correlated it with the Leny Limestone 
of Cambrian age. 

Anverson (J.G.C.), 1946. The geology of the Highland 
Border: Stonehaven to Arran, T.R.S.E., 61, 484, repeated the 
correlation of the Jasper and Green-rock Series with the Arenig 
Series, and gave the distribution as Kincardine and Angus 
districts. 

(W. F. W.). 


+KEESHORN LIMESTONE ........... Cambro-Ordovician 
Type-locality : north-east side of Loch Kishorn, Ross-shire. 


A local name for the Durness Limestone. The spelling of 
‘Keeshorn’ is out of date. 

Murcuison (R.I.) and GERE (A.), 1861. On the altered rocks 
of the Western Islands of Scotland, and the north-western and 
central Highlands, Q.J.G.S., 17, 171-240. 

(V. W.). 


KEISLEY LIMESTONE ........ Ordovician: Ashgill Series 
Type-locality : Keisley, near Dufton, Westmorland. 


NicHotson (H.A.) and Marr (J.E.), 1891. The Cross Fell 
Inlier, Q.J.G.S., 47, 507-8, Lit., Map. White and pink crystalline 
limestone with interbedded nodular shales. The faulted nature 
of the junction with the neighbouring rocks obscures the relation- 
ships of the overlying and underlying strata, but a detailed 
examination of the large fauna enabled RereEp to establish the 
Ashgill age of the limestone, see Rer (F.R.C.), 1896. The fauna 
of the Keisley Limestone, Part I, Q.J.G.S., 52, 407-37; 1897. The 
fauna of the Keisley Limestone, Part II, ibid., 53, 67-106, Lit. 
Fossils include Agnostus, Ampyx, Remopleurides, Illaenus, Chei- 
rurus, Lichas (s.l.), Phillipsinella, Sphaerocoryphe and Stauro- 
cephalus. 


(W. T. D.). 


KENTMERE-CONISTON SLATE BAND. 
See: Scawfell Banded Ashes and Breccias. 


KENTMERE PIKE RHYOLITES 
Ordovician: Llanvirn and ? Llandeilo Series 
Type-locality : Kentmere, Westmorland. 
MITcHELL (G.H.), 1929. The Succession and Structure of the 
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Borrowdale Volcanic Series in Troutbeck, Kentmere and the 

western part of Long Sleddale (Westmorland), Q.J.G.S., 85, 19; 

_ flow-banded, prominent platy jointing, impersistent, probably 

originated from the south-east. Extend eastwards, see MITCHELL 

(G.H.), 1934. The Borrowdale Volcanic Series and associated 

Sei A the country between Long Sleddale and Shap, ibid., 
(W. F. W.). 


KERATOPHYRE GROUP ...... Ordovician : Llanvirn Series 


Term used by Jones (O.T.) and Pucm (W.J.), 1949. An early 
Ordovician shore-line in Radnorshire, near Builth Wells, Q.J.G.S., 
105, 66, 88, 93-4, for keratophyres, keratophyric breccias and 
ashes which form the summit rocks of the Builth Volcanic Series 
q.v. Reference was made to the difficulty of determining whether 
the keratophyres are intrusive or extrusive. Included in the zone 


of Didymograptus murchisoni. 
(W. F. W.). 


T KIRK STILE SLATES (Flags) . Ordovician : Arenig Series 


Drxon (E.E.L.), 1925. In Summ. Prog. G.S.G.B. for 1924, 70. 
Thick series of dark and striped slates (occasionally phosphatic) 
with extensiform graptolites. Kirk Stile Flags considered to occupy 
a stratigraphical position between Blake Fell Mudstones below, 
and Loweswater Flags above. 

Drxon (E.E.L.) in Eastwoop (T.) et al., 1931. Whitehaven and 
Workington District, Mem. G.S.G.B., 28, stated that the Kirk 
Stile Flags are probably synclinally infolded Mosser Slates q.v., 
with Loweswater Flags on one side and the Blake Fell Mudstones 
on the other. Thus the threefold stratigraphical sequence men- 
tioned above is misleading, the Loweswater Flags and Blake Fell 
Mudstones belonging to an older subdivision overlain by the 
younger Mosser Slates. The name Kirk Stile Slates thus appears 
to become redundant, but it has been reinstated by Rose (W.C.C.), 
1954. The Sequence and Structure of the Skiddaw Slates in the 
Keswick-Buttermere Area, P.G.A., 65, 404, as part of the upper 
division of the Skiddaw Slates or Mosser-Kirkstile Slates. 


(W.F. W.). 


KIRKLAND CONGLOMERATE (Group) 
Ordovician: Caradoc Series 
Type-locality : waterfall near Kirkland Farm, about 5 miles 
south-east of Girvan, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, @.J.G.S., 38, 558-60, 593, Lit., Map. Also known as the 
Purple Conglomerate, the bed forms the lowest subdivision of 
the Barr Series, and is overlain by the Stinchar Limestone Group. 
Consists of calcareous conglomerates, followed by purple, red and 
grey sandstones; the conglomerates include fragments of Arenig 
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t 
lavas, gabbro, dolerite, granite, black shale, chert and greywacke. 
Also known as Transitional sandstones; total thickness up to 


240 ft. 
(WT. D; W.F. W.). 


t KISHORN LIMESTONE ............- Cambro-Ordovician 
Type-locality : north-east side of Loch Kishorn, Ross-shire. 


Superseded by Durness Limestone. 

Hıcxs (H.), 1833. On the metamorphic and overlying rocks 
in parts of Ross- and Inverness-shires, Q.J.G.S., 39, 141-159. The 
modern spelling for Keeshorn Limestone q.v. These limestones 
probably represent part of the two lower subdivisions of Durness 
Limestone sequence in the Durness area. 


(V. W.). 


KJAERINA BIPARTITA ZONE .. Ordovician : Caradoc Series 


Type-locality : probably Soudley, near Hope Bowdler, Shrop- 
shire. 


Bancrort (B.B.), 1929. Some new genera and species of 
Strophomenacea from the Upper Ordovician of Shropshire, M.P. 
Manch. L.P.S., 73, 38. Originally used as a synonym for the 
Alternata Limestone. Bancrort’s latest stratigraphical table, 1933. 
Correlation Tables of the Stages Costonian-Onnian in England 
and Wales, published by the author, Blakeney, Glos., shows the 
horizon to be overlain by the Raymondella (now Bancroftina) 
gigantea Zone, and underlain by the Raymondella (now Ban- 
croftina) typa Zone. Consists of mudstones, flags and limestones, 
110 feet thick, with K. bipartita, Heterorthis alternata, Sower- 
byella, Broeggerolithus, Phacopidina and Brongniartella. 


(W.T. D.). 


KJAERINA GENICULATA ZONE. Ordovician: Caradoc Series 
Type-locality : near Cheney Longville, Shropshire. 
Bancrort (B.B.), 1929. Some new genera and species of 

Strophomenacea from the Upper Ordovician of Shropshire, M.P. 

Manch. L.P.S., 73, 38. Used synonymously with Kjaerina geni- 

culata Beds. Flagstones and mudstones, 120 feet thick. Overlain 

by Wattsella wattsi Zone, underlain by Kjaerina bipartita Zone. 

Fauna includes Chasmops, Broeggerolithus, Brongniartella, Watt- 

sella spp., Nicolella, Plectorthis, Strophomena. 

Distribution : Shropshire and Westmorland. 
(W. T. D.). 


T KJAERINA HEDSTROEMI ZONE 
Ordovician : Caradoc Series 


Type-locality : near Horderley, Shropshire. 
Superseded by Dalmanella lepta Zone q.v. 
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Bancrort (B.B.), 1929. Some new genera and species of 
Strophomenacea from the Upper Ordovician of Shropshire, M.P. 
Manch. L.P.S., 73, 37. Listed as a subdivision of the Upper Hor- 
derley Sandstone; overlain by Wattsella sp. C (later W. indica) 
Zone, underlain by Kjaerina intermedia Zone. Dark-grey and 
purple sandstones, a few feet thick. Fauna includes Broeggero- 
lithus, Asaphus (s.l.), Brongniartella, Resserella, Wattsella, So- 
werbyella, Cliftonia. 

(W. T. D.). 


+ KJAERINA INTERMEDIA ZONE 
Ordovician : Caradoc Series 

Type-locality : Horderley, Shropshire. 

Superseded by Wattsella horderleyensis and Kjaerina Zone 
q.v. 

BancrorT (B.B.), 1929. Some new genera and species of 
Strophomenacea from the Upper Ordovician of Shropshire, M.P. 
Manch. L.P.S., 73, 37. Green and grey sandstones, a few feet thick. 
Fauna includes Asaphus (s.l.), Wattsella, Kjaerina spp. Overlain 
by Kjaerina hedstroemi Zone, underlain by Wattsella sp. A Super- 
zone. Proposed by BANcRorT as a subdivision of the Upper Hor- 


derley Sandstone within the Longvillian Stage. 
(W. T. D.). 


T KJAERINA STAGE ......... Ordovician: Caradoc Series 
Type-locality : Horderley district, Shropshire. 


Superseded by Longvillian Stage. 

BancrRort (B.B.), 1929. Some new genera and species of 
Strophomenacea from the Upper Ordovician of Shropshire, M.P. 
Manch. L.P.S., 73, 34. Proposed as an alternative name for the 
Longvillian Stage; overlain by the Marshbrookian Stage, under- 
lain by the Soudleyan Stage. Base defined by the disappearance 
of Rafinesquina expansa. Characterized throughout by the brach- 
iopod genus Kjaerina. 

Distribution : Shropshire, Westmorland, and North Wales. 

(W. T. D.). 


KJERULFINA POLYCYMA ZONE 
Ordovician : Caradoc Series 


Type-locality : Woolston district, Shropshire. 


Bancrort (B.B.), 1929. Some new genera and species of 
Strophomenacea from the Upper Ordovician of Shropshire, M.P. 
Manch. L.P.S., 73, 39. 

The K. polycyma Zone was replaced in 1933 by Onniella 
reuschi Zone, BANcrorT (B.B.), Correlation Tables of the Stages 
Costonian-Onnian in England and Wales, published by the author, 
Blakeney, Glos., but subsequently was restored by BANCROFT 
(B.B.), 1945. The brachiopod zonal indices of the Stages Costonian 
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to Onnian in Britain, J. Paleont., 19, 216, 252. Highly fossiliferous, 
sandy mudstones and flags. Overlain by the Actonian Stage, un- 
derlain by the Wattsella unguis Zone. Fauna includes Chasmops, 
‘ Cryptolithus’, Onniella, Reuschella, Hedstroemina, Cyrtolites, 
Sinuites, Oxydiscus and Tentaculites. 


Distribution : Shropshire and Westmorland. 
(W.T. D.). 


t KJERULFINA STAGE ....... Ordovician : Caradoc Series 
Type-locality : Marshbrook district, Shropshire. 


Superseded by Marshbrookian Stage. 

Bancrort (B.B.), 1929. Some new genera and species of 
Strophomenacea form the Upper Ordovician of Shropshire, M.P. 
Manch. L.P.S., 73, 34. Proposed as an alternative name for the 
Marshbrookian, but not used in subsequent publications. Overlain 
by Actonian Stage, underlain by Longvillian Stage. Fauna in- 
cludes Wattsella spp., Kjerulfina spp., Strophomena, ‘ Cryptoli- 
thus’, and Dinorthis. 

Distribution : Shropshire and Westmorland. 

(W. T. D.). 


KNOCKGERRAN SHALES ..... Ordovician : Ashgill Series 

Type-locality : Knockgerran, about 4 miles east-south-east 
of Girvan, Ayrshire. 

LarworTH (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 605, 661, Lit., Map. The lowest subdivision 
of the Ardwell Group, overlain by Middle Ardwell Beds and 
underlain by Balclatchie Beds. Carbonaceous, pyritic shales with 
Diplograptus foliaceus, Climacograptus schérenbergi and Cory- 
noides calycularis. 

(W. T. D.). 


LADYBURN MUDSTONES ..... Ordovician: Ashgill Series 
Type-locality : Ladyburn, north-east of Girvan, Ayrshire. 
Lamont (A.), 1935. The Drummuck Group, Girvan....., T.G.S. 

Glas., 19, 288-332, Lit., Map. The upper portion of the Upper 

Drummuck Group, underlain by the Starfish Bed. The beds 

contain a large shelly fauna, and have yielded the zonal graptolite 

Dicellograptus anceps. 


(WST: D.). 


LADYWELL AND SNAILBEACH GRITS AND SHALES 
Ordovician: Arenig Series 


Type-localities : Ladywell Mine, Shelve, and Snailbeach, near 
Minsterley, Shropshire. : 
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LapwortH (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 37. Listed in stratigraphical column : Ladywell 
Beds overlain by Gravels and Shelve Church Beds, and Snail- 
beach Beds by Tankerville Flags. Middle member of the Mytton 
Flags Group. 

Wuittarp (W.F.), 1931. The geology of the Ordovician and 
Valentian rocks of the Shelve Country, Shropshire, P.G.A., 42, 
326. Olive-green ribbed flags and lenticular grits, and blue-black, 
rusty-weathering, flaggy shales. Fossils generally uncommon 
particularly in Snailbeach Grits but the Ladywell Beds have 
yielded Ampyzx salteri, Niobella selwyni, Neseuretus murchisoni 
and extensiform graptolites. Confined to west Shropshire. 


(W.F. W.). 


3 


+ LADYWELL GROUP 
Ordovician: Arenig and Llanvirn Series 


LapwortH (C.), 1887. The Ordovician rocks of Shropshire, 
B.A.A.S. Rep. for 1886, Birmingham Meeting, 662. Corresponds 
to Mytton Flags and Hope Shales. 

(W. F. W.). 


LAG BANK TUFFS. 
See: Tilberthwaite Tuffs. 


LATTERBARROW SANDSTONE 
Ordovician: Llanvirn Series 


Type-locality : Latterbarrow, Cumberland. 


Drxon (E.E.L.), 1925. In Summ. Progr. G.S.G.B. for 1924, 72, 
stated that the sandstone is normally green and even-grained, 
. but on Lankrigg includes much coarse grit with occasional quart- 
zite-pebbles. Underlying junction with Skiddaw Slates probably 
conformable, see GREEN (J.F.N.), 1917. The age of the chief in- 
trusions of the Lake District, P.G.A., 28, 8-10. Said to pass up 
through ashy sandstones into a thick series of red and green 
mottled tuffs equivalent to the Mottled Tuffs of Green (J.F.N.), 
op. cit. supra, 8-10, which form a distinctive type at the base of 
the Borrowdale Volcanic Series: succeeded by andesitic lavas. 

Underlain by Mosser Slates. Several hundred feet thick at 
Latterbarrow but thins westwards. Sandstone was at one time 
thought to be the same as the grits in the Watch Hill - Skiddaw 
area but typical Latterbarrow Sandstone has been found well 
above the Watch Hill Grit of Cockermouth, see Eastwoop (T.) 
et al., 1931. Whitehaven and Workington District, Mem. G.S.G.B., 
30. Latterbarrow Sandstone also referred to by TrorTER (F.M.) 
et al., 1937. Gosforth District, Mem. G.S.G.B., 19. 

(W. F. W.). 
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+ LEADHILLS BLACK SHALES A 
Ordovician : Caradoc Series 
Equated by Lapworts (C.), 1889. On the Ballantrae Rocks 
of south Scotland and their place in the Upland Sequence, G.M., 
(3), 6, 64, with the Moorfoot Group q.v., which he correlated 
(p. 66) with Stinchar or Barr Series; however, in the table 
(facing p. 69) he extended the correlation to include also the 
Ardwell Beds. 
(W. F. W.). 


t LEPTAENA SERICEA BANDS. Ordovician: Caradoc Series 
LaPwoRTH (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 36. A subdivision of the Aldress Shales. Listed 


in stratigraphical section. 
(W. F. W.). 


+LEPTOGRAPTUS BEDS .... Ordovician: Caradoc Series 
LaPwortH (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 36. Upper division of the Rorrington ‘Group’, 


shown in stratigraphical section. 
(W. F. W.). 


LICKLE RHYOLITES 
Ordovician : Llanvirn and ? Llandeilo Series 


Type-locality: Lickle Valley, Lancashire. 


MırcHELL (G.H.), 1956. The Borrowdale Volcanic Series of the 
Dunnerdale Fells, Lancashire, Liverpool Manch. G.J., l, 436; 
rhyolite-flows separated by bedded tuffs and include at least 
two thin andesitic flows. Thickness 800 ft. 

(W. F. W.). 


LINCOMB TARNS FORMATION 
Ordovician: Llanvirn and ? Llandeilo Series 
OLIVER (R.L.), 1954. Welded tuffs in the Borrowdale Volcanic 
Series, English Lake District, with a note on similar rocks in 
Wales, G.M., 91, 474; welded tuffs have hitherto frequently been 
described as streaky tuffs. Equated with reservation with the 
Coarse Tuffs q.v. See also Oxiver (R.L.), 1954. Note on the 
succession in the region around the head of Borrowdale, Cum- 
berland, P.G.A., 65, 411. 


(W. F. W.). 


Timbd Liat AOL I MERRIE SS Ordovician : Caradoc Series 
Superseded by Pen-y-graig Ash. 


Jukes (J.B.) in Ramsay (A.C.), 1881. The geology of North 
Wales, Mem. G.S.G.B., 2, 2nd Ed., 299. 


Few details were given by Juxes; for a more up-to-date 
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account see Wepp (C.B.) et al., 1929. Oswestry, Mem. G.S.G.B., 
40, 47-8. 
(W. T. D.). 


LLANBEDROG GRITS ........ Ordovician : Caradoc Series 


T Type-area: Llanbedrog district, near Pwllheli, Carnarvon- 
shire. : 


Mattry (C.A.), 1938. The geology of the country around 
Pwllheli, Llanbedrog and Madryn, south-west Carnarvonshire, 
Q.J.G.S., 94, 564. Quartzo-felspathic sandstones, forming beds 
up to 10 feet thick, which constitute the base of the Volcanic 
Series of the Llanbedrog district. Overlain by the Llanbedrog 
Mudstones, underlain by beds of Llandeilo age. Fauna includes 
Rafinesquina, Kjaerina, Resserella and Phacopidina, and the beds 
represent part of the Horderley Sandstone of south Shropshire. 


(W.T.D.). 


LLANBEDROG MUDSTONES .. Ordovician: Caradoc Series 


Type-area: Llanbedrog district, near Pwllheli, Carnarvon- 
shire. 


Matitry (C.A.), 1938. The geology of the country around 
Pwllheli, Llanbedrog and Madryn, south-west Carnarvonshire, 
Q.J.G.S., 94, 565, 583-5. Calcareous, blue-hearted mudstones, 
weathering brown and often decalcified. Thickness about 400 feet. 
Many fossiliferous bands occur, and the fauna includes Phacopi- 
dina apiculata, Brongniartella, Cryptolithus, Rafinesquina, Resse- 
rella and Sowerbyella. This shows great similarities to the fauna 
of the Pwllheli Mudstones. The beds are overlain by tuffs, and 
underlain by the Llanbedrog Grits. 

(W. T. D.). 


LLANBEDROG VOLCANIC SERIES 
Ordovician : Caradoc Series 

Type-locality : Llanbedrog, south-west of Pwllheli, Carnar- 
vonshire. 

Keratophyres, felsites, bedded and agglomeratie tuffs and 
ashy black shales with felspar crystals. Marrey (C.A.), 1938. The 
geology of the country around Pwllheli, Llanbedrog and Madryn, 
south-west Carnarvonshire, @.J.G.S., 94, 567. Overlain by Pe- 
narwel Mudstones and underlain by Llanbedrog Mudstones qq.v. 


(W.F. W.). 


LLANDEILO ASH: ........ Ordovician: Llandeilo Series 


Part of the Craig-y-glyn Group of the Berwyn Hills; about 
200 ft. thick in the Iwrch Inlier; rhyolitic, well-stratified, calcar- 
eous towards top. Basilicus tyrannus and Ogygiocaris buchi are 
recorded as typical species. WEDD (C.B.) et al., 1929. Oswestry, 
Mem. G.S.G.B., 28, 33. 
(W.F. W.). 
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+LLANDEILO FLAGS (and Limestone) ‘ 
Ordovician: Llandeilo Series 


Apparently first utilized by Murcntson (R.L), 1835. On the 
Silurian System of Rocks, Lond. Edinb. Phil. Mag., (3), 7. 49. 
The Llandeilo Flags were assigned by Murcutson (R.I.), 1839. 
The Silurian System..., London, 222, 355, to the base of the Si- 
lurian System who described them as ‘hard, dark-coloured flags, 
sometimes slightly arenaceous, frequently calcareous, with veins 
of white crystallized carbonate of lime, and are specially distin- 
guished by containing the large trilobites Asaphus Buchi and 
A. tyrannus’; he observed that the Flags ‘pass under sandstones, 
the equivalent of those of the Caradoc’. Llandeilo Formation 
was also used as a synonymous term, see MurcHISoN (R.I.), 1854. 
Siluria..., 1st Ed., London, 45. 

Llandeilo Flags and Limestone was used particularly in Parts 
VII, 1907 (Ammanford), 22, and X, 1909 (Carmarthen), 40, of the 
South Wales Coalfield, Mem. G.S.G.B., for the major part of the 
Llandeilo Series, of which the lower division was the Ffairfach 
Grit (Group). Wiut1ams (A.), 1953. The geology of the Llandeilo 
district, Carmarthenshire, Q.J.G.S., 108, 180-8, has now shown 
that the Ffairfach Group q.v. is better included in the Upper 
Llanvirn, and accordingly the Llandeilo Flags and Limestone are 
the same as the Llandeilo Series in the type-area. 


(W.F. W.). 


LLANDEILO LIMESTONE ... Ordovician: Llandeilo Series 


Fallen into disuse as a term of definite stratigraphical 
meaning. 


Marr (J.E.) and Roserts (T.), 1885. The Lower Palaeozoic 
rocks of the neighbourhood of Haverfordwest, Q.J.G.S., 41, 477, 
referred to the Llandeilo Limestone as black limestone inter- 
stratified with black shales, and Roserts (T.), 1893. Notes on the 
geology of the district west of Caermarthen, ibid., 49, 168, re- 
corded outcrops farther east. 

Part of the Craig-y-glyn Group of the Berwyn Hills where 
it overlies the Llandeilo Ash. Divisible in the Iwrch Inlier into 
a lower part, 330 feet thick, of moderately pure, pale-blue, 
bedded limestone with interbedded calcareous shales; the upper 
part, 450 feet thick, comprises calcareous mudstones and shales. 
Marrolithus favus is a typical fossil. Weno (C.B.) et al., 1929. 
Oswestry, Mem. G.S.G.B., 29, 34. 


(W. F. W.). 


LLANDEILO, LOWER ....... Ordovician : Llandeilo Series 
Type-area : Llandeilo, Carmarthenshire. 


_The two zones of Marrolithus inflatus maturus and of Lloy- 
dolithus lloydi were included by WILLIAMS (A.), 1948. The lower 
Ordovician cryptolithids of the Llandeilo district, G.M., 85, 87, 
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in the Lower Llandeilo. Subsequently, idem., 1953. The geology 
of the Llandeilo district, Carmarthenshire, Q.J.G.S., 108, 190, the 
two zones were combined in the single zone of Marrolithus in- 
flatus and Lloydolithus lloydi. The Lower Llandeilo was sub- 
divided in ascending sequence into (i) current-bedded sandstones 
(Basal Sands), 20-30 feet, (ii) calcareous sandstones, 100 feet, 
(iii). thinly-bedded flags (Lloydolithus lloydi Flags) 200 feet, and 
(iv) Marrolithus inflatus maturas Beds, 450 feet. Total thickness 
800 feet. 
(W. F. W.). 


LLANDEILO, MIDDLE ....... Ordovician : Llandeilo Series 
Type-area : Llandeilo, Carmarthenshire. 


Wrams (A.), 1948. The Lower Ordovician cryptolithids of 
the Llandeilo district, G.M., 85, 87, equated the Middle Llandeilo 
with the zone of Marrolithoides spp. 

Wituiams (A.), 1953. The geology of the Llandeilo district, 
Carmarthenshire, Q.J.G.S., 108, 190, divided the Middle Llan- 
deilo in ascending sequence into (i) shaly flags (Marrolithoides 
simplex Beds), about 100 feet, (ii) massive limestones with shale 
partings (Marrolithoides anomalis Limestone), about 300 feet, 
(iii) shaly flags (M. simplex elevata Beds) about 500 feet, and 
(iv) impure flags with occasional bands of limestone again with 
M. simplex elevata but in less abundance, about 500 feet, qq.v. 
Total thickness 1400 feet. 

(W. F. W.). 


+ LLANDEILO (of Hicks), LOWER 
Ordovician : Llanvirn Series 


The lowest division of the Llandeilo Group of Hicks (H.), 
1875. On the succession of the ancient rocks in the vicinity of 
St. David’s, Pembrokeshire, with special reference to those of 
the Arenig and Llandeilo Groups, and their fossils contents, 
Q.J.G.S., 31, 177, was later made into the upper group of the 
newly-founded Llanvirn Series (see page 19), idem., 1881. The 
classification of the Eozoic and Lower Palaeozoic rocks of the 
British Isles, Pop. Science Rev., n.s., 5, 308-9. 

(W. F. W.). 


+ LLANDEILO (of Hicks), MIDDLE 
Ordovician : Llandeilo Series 


Of the threefold division of the Llandeilo of Hicks (H.), 1875. 
On the succession of the ancient rocks in the vicinity of St. Da- 
vid’s, Pembrokeshire, with special reference to those of the Arenig 
and Llandeilo Groups, and their fossil contents, Q.J.G.S., 31, 178, 
only the Middle Llandeilo can be retained as a valid formation 
but as it is apparently synonymous with Llandeilo Series the 


term has fallen into disuse. 
(W.F. W.). 
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+LLANDEILO (of Hicks), UPPER 
Ordovician: Llanvirn Series 


The Upper Llandeilo of Hicxs (H.), 1875. On the succession 
of the ancient rocks in the vicinity of St. David’s, Pembrokeshire, 
with special reference to those of the Arenig and Llandeilo 
Groups, and their fossil contents, Q.J.G.S., 31, 178, was shown 
by Cox (A.H.), 1916. The geology of the district between Aber- 
eiddy and Abercastle (Pembrokeshire), ibid., 71, 278, to contain 
a bifidus fauna and was in reality of Lower Llanvirn age, see 
Llandeilo Series, page 20. 

(W. F. W.). 


LLANDEILO SERIES (Flags, Formation, Group). 
See : Llandeilo Series, page 20. 


LLANDEILO, UPPER ........ Ordovician : Llandeilo Series 
Type-area : Llandeilo, Carmarthenshire. 


Wiis (A.), 1948. The Lower Ordovician cryptolithids of 
the Llandeilo district, G.M., 85, 87, gave Upper Llandeilo as an 
alternative designation for the zone of Marrolithus favus. 

Wiuuiams (A.), 1953. The geology of the Llandeilo district, 
Carmarthenshire, Q.J.G.S., 108, 194, described the succession as 
comprising flags and intercalated limestone, passing into thicker- 
bedded limestones up to more than 12 inches thick. Marrolithus 
is the dominant trilobite. M. favus moderatus common in the 
lower beds and M. favus abundant in the upper limestones. 
Thickness 400 feet. 


(W.F. W.). 


t LLANDRINDOD ASHES .... Ordovician: Llanvirn Series 


Jones (O.T.) and Pucu (W.J.), 1941. The Ordovician rocks 
of the Builth District. A preliminary account, G.M., 78, 186, 
divided the Llandrindod Series into a lower group of shales, 
with thin ashes, carrying a rich fauna of the zone of Didymo- 
graptus bifidus, succeeded by an upper group of rhyolitic ashes, 
200-300 feet thick, which are referred to in the text as Llan- 
drindod Ashes. 


(W. F. W.). 


LLANDRINDOD VOLCANIC SERIES 
Ordovician : Llanvirn Series 


Jones (O.T.) and Pucm (W.J.), 1941. The Ordovician rocks 
of the Builth District. A preliminary account, G.M., 78, 186, 
proposed the term Llandrindod Series for a group of shales and 
thin ashes, succeeded by rhyolitic ashes. Later, Jones (O.T.) and 
Pucu (W.J.), 1949. An early Ordovician shore-line in Radnorshire, 
near Builth Wells, Q.J.G.S., 105, 66, the shales were included in 
the Lower Llanvirn and the name Llandrindod Volcanic Series 
was restricted to the rhyolitic ashes. This Series probably, 
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although not certainly, rests with unconformity upon the shales, 
while an unconformable relationship exists with the overlying 
Builth Volcanic Series q.v. The Llandrindod Volcanic Series in- 
cludes ‘coarse and fine rhyolitic or keratophyric ashes with 
usually a well-marked, coarse, rubbly group at the base; the 
upper part usually consists of fine-grained well-bedded ashes, 
cream-coloured and with flinty fracture’. 
(W. F. W.). 


LLANDELOY ASHES .......... Ordovician : Arenig Series 
Type-locality : Llandeloy, Croesgoch, Pembrokeshire. 


Two ashes developed within the Brunel Beds of the Tremaenhir 
Syncline. WırLrams (T.G.), 1934. The Pre-Cambrian and Lower 
Palaeozoic rocks of the eastern end of the St. David’s Pre-Cam- 
brian area, Pembrokeshire, Q.J.G.S., 90, 52. 

(W. F. W.). 


LLANENGAN MUDSTONES .... Ordovician: Arenig Series 


Type-locality : Llanengan, St. Tudwal’s Peninsula, Carnar- 
vonshire. 


Blue sandy mudstones ‘striped with fine yellowish lines, due 
to thin layers of arenaceous sediment’. Minimum thickness of 
250 feet up to the overlying pisolitic iron ore. Fossils include 
Azygograptus eivonicus, Tetragraptus serra and other graptolites. 
Nicuouas (T.C.), 1915. The geology of the St. Tudwal’s Peninsula 
(Carnarvonshire), Q.J.G.S., 71, 112. 

(W. F. W.). 


LLANRHYCHWYN SLATES ... Ordovician: Caradoc Series 
Type-locality : Llanrhychwyn, near Trefriw, Carnarvonshire. 
Davırrs (D.A.B.), 1936. The Ordovician rocks of the Trefriw 

district (North Wales), Q.J.G.S., 92, 65, 77-80, Lit., Map. Black 

and grey slates and mudstones, with an occasional band of ‘ piso- 
litic’ rock. Thickness about 650 feet. Overlain by Trefriw Mud- 
stone, underlain by the Crafnant Volcanic Series. Graptolite fauna 


indicates the Diplograptus multidens Zone. 
(W. T. D.). 


LLANRIAN VOLCANIC SERIES 
Ordovician : Llanvirn Series 

Type-locality : Llanrian, Pembrokeshire. 

Name introduced as the Llanrian lava-flows by Erspen (J.V.), 
1905. On the igneous rocks occurring between St. David’s Head 
and Strumble Head (Pembrokeshire), Q.J.G.S., 91, 580, Map, and 
then as Llanrian lavas by Cox (A.H.) and Jones (O.T.), 1913. 
The geology of the district between Abereiddy and Pencaer, 
Pembrokeshire, B.A.A.S. Rep. (Birmingham), 484. 

Cox (A.H.), 1916. The geology of the district between 
Abereiddy and Abercastle (Pembrokeshire), Q.J.G.S., 71, 302, 
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recorded the rocks as cropping out on the north and south sides 
of the Llanrian Syncline. Largely pyroclastic rocks with many 
rhyolitic flows and interstratified shale with a bifidus fauna. 
Thickness 400-500 feet. Correlated with the Fishguard Volcanic 
Series q.v. 


(W. F. W.). 
LLANVIRN SERIES (Formation, Group). 
See: Llanvirn Series, page 19. 
LLANYBLODWEL BEDS ..... Ordovician : Caradoc Series 


Type-locality : Llanyblodwel, north-east of Llansantffraid 
ym Mechain, Montgomeryshire. 


Wuittincton (H.B.), 1938. The geology of the district around 
Llansantffraid ym Mechain, Montgomeryshire. Q.J.G.S., 94, 
425-8, Lit., Map. Grey mudstones and sandstones, about 2000 feet 
thick, overlain by the Bryngwyn Beds and underlain by the Cwm 
Clwyd Ash. Fossils occur at only two horizons. They include 
Heterorthis retrorsistria, Reuschella oblonga, R. horderleyensis 
and Broeggerolithus broeggeri. The strata may be correlated with 
the Glenburrell Beds and lowest part of the Horderley Sandstone 
in Shropshire. 

(W. T. D.). 


LLOYDOLITHUS LLOYDI FLAGS 
Ordovician: Llandeilo Series 


Standard-section: railway-cutting and along banks of the 
Cennan, south of the level-crossing at Ffairfach, Carmarthen- 
shire. 

Dark-coloured flags, about 200 feet thick. In the basal 60 feet 
of strata Lloydolithus lloydi, Ogygiocaris buchi and Basilicus 
tyrannus are typical, whereas in the remaining thickness the 
characteristic forms are L. lloydi, Marrolithus inflatus and 
O. buchi. See Wituiams (A.), 1953. The geology of the Llandeilo 
district, Carmarthenshire, Q.J.G.S., 108, 191. 


(W.F. W.). 


LLOYDOLITHUS LLOYDI ZONE 
Ordovician : Llandeilo Series 
Type-area : Llandeilo, Carmarthenshire. 


Tabulated by Wıttrams (A.), 1948. The Lower Ordovician 
cryptolithids of the Llandeilo district, G.M., 85, 87, as the lower 
zone of the Lower Llandeilo. Later, WILLIAMS (A.), 1953. The 
geology of the Llandeilo district, Carmarthenshire, Q.J.G.S., 108, 
190, combined the Lloydolithus lloydi Zone with the Marrolithus 
ans Zone which were then correlated with the Lower Llan- 

eilo q.v. 


(W. F. W.). 
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LLWYD-MAWR RHYOLITES: .. Ordovician: Caradoc Series 


Type-locality : eastern edge of Llwyd-mawr plateau, Car- 
narvonshire. 


Rhyolites which are tentatively correlated with the Pitt’s 
Head Rhyolites. SHackLteTon (R.M.), 1959. The stratigraphy of 
the Moel Hebog district between Snowdon and Tremadoc, Liver- 
pool Manch. G.J., 2, 245, Map. 


(W. F. W.). 
LLYFNANT FLAGS. 
See : Extensus Flags. 
LLYN CAU MUDSTONES .... Ordovician: Llandeilo Series 


Type-locality : Llyn Cau, Cader Idris, Merioneth. 

Name proposed in stratigraphical table by Cox (A.H.) and 
Werts (A.K.), 1916. The Ordovician sequence in the Cader Idris 
district (Merioneth), B.A.A.S. Rep. for 1915 (Manchester), 424. 

Blue-grey mudstones containing many Glyptograptus tere- 
tiusculus, becoming contaminated with pyroclastic material near 
the top. Cox (A.H.), 1925. The geology of the Cader Idris Range 
(Merioneth), Q.J.G.S., 81, 564. 

For further details see Cox (A.H.) and Wetus (A.K.), 1927. 
The geology of the Dolgelley district, Merionethshire, P.G.A., 
38, 292, Map. 

(W. F. W.). 


LLYN CWM-BACH ZONE ..... Ordovician : Caradoc Series 


Type-locality : Llyn cwm-bach, north-north-east of Tre- 
madoc, Carnarvonshire. 


Grey-blue slates which rest upon coarse bedded tuff of the 
Y Glog Volcanic Series. SmacKLETON (R.M.), 1959. The strati- 
graphy of the Moel Hobog district between Snowdon and Tre- 
madoc, Liverpool Manch. G.J., 2, 231. 
(W. F. W.). 


LLYN-Y-GADER GROUP ... Ordovician: ? Llandeilo Series 
Type-locality : Llyn-y-Gader, Cader Idris, Merioneth. 


Term employed by Davies (R.G.), 1959. The Cader Idris 
Granophyre and its associated rocks, Q.J.G.S., 115, 193, for the 
Oolitic Iron Ore and Llyn-y-Gader Mudstones and Ashes qq.v. 


(W.F. W.). 


LLYN-Y-GADER (Slates) MUDSTONES AND ASHES 
Ordovician: ? Llandeilo Series 


Type-locality : Llyn-y-Gader, Cader Idris, Merioneth. 
Name introduced in stratigraphical column by Cox (A.H.) 
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and Wetts (A.K.), 1916. The Ordovician sequence in the Cader 
Idris district (Merioneth), B.A.A.S. Rep. for 1915 (Manchester), 
424. 

Grey-blue mudstones with massive beds of pyroclastic rocks; 
thickness 450-600 feet. At Llyn-y-Gader, the division shows a 
lower mudstone about 100 feet thick which provided Glyptograptus 
teretiusculus, separated from the upper mudstones of Pen-y- 
Gader some 400 feet thick, by massive pyroclastic rocks varying 
between 40-100 feet thick. Cox (A.H.), 1925. The geology of the 
Cader Idris Range (Merioneth), Q.J.G.S., 81, 560. 

Wetts (A.K.), 1925. The geology of Rhobell Fawr district 
(Merioneth), Q.J.G.S., 81, 519, suggested that the Llyn-y-Gader 
Slates correlate with shales yielding a Nemagraptus gracilis fauna 
on Rhobell, and are therefore to be classified in the Caradoc 
Series. 

For further details see Cox (A.H.) and Wetts (A.K.), 1927. 
The geology of the Dolgelley district, Merionethshire, P.G.A., 
38, 289, Map; as Llyn-y-Gader Slates in Jonezs (B.), 1933. The 
geology of the Fairbourne-Llwyngwril district, Merioneth, Q.J. 
G.S., 89, 164; Davies (R.G.), 1959. The Cader Idris Granophyre 
and its associated rocks, Q.J.G.S., 115, 193. 

(W. F. W.). ` 


LLYN-Y-GAFR SPILITIC GROUP (Series) 
Ordovician : Llanvirn Series 


Type-locality : Llyn-y-Gafr, Cader Idris, Merioneth. 


Name introduced in stratigraphical column by Cox (A.H.) 
and WELLS (A.K.), 1916. The Ordovician sequence in the Cader 
Idris district (Merioneth), B.A.A.S. Rep. for 1915 (Manchester), 
424. 

Pillow-lavas with intercalated pyroclastic rocks and slates; 
maximum thickness 1500 feet. Each lava-flow is columnar in lower 
parts and pillowy in the upper parts; pillows may be large and 
they are surrounded by slate, there sometimes being as much 
as three feet of slate between pillows. Although the vulcanicity 
appears to have occurred in Lower Llanvirn times, there is no 
indubitable evidence that it extended into the Llandeilo as is 
argued by Cox (A.H.), 1925. The geology of the Cader Idris 
Range (Merioneth), Q.J.G.S., 81, 556. 

Correlated by WeEtts (A.K.), 1925. The geology of the Rhobell 
Fawr district (Merioneth), Q.J.G.S., 81, 518, with the Lower Platy 
Ashes and Agglomerates of Arenig. 

For further details see Cox (A.H.) and WELLS (A.K.), 1927. 
The geology of the Dolgelley district, Merionethshire, P.G.A., 
38, 285, Map; Jones (B.), 1933. The geology of the Fairbourne- 
posts rage PREECE Q.J.G.S., 89, 162; Davies (R.G.), 

j e Cader Idris Granophyre and it i 
Ee a eT phy s associated rocks, 


(W. F. W.). 
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LOCH FAD CONGLOMERATE 
Ordovician : ? Caradoc Series 

Type-locality : east side of Loch Fad, island of Bute. 

ANDERSON (J.G.C.), 1946. The geology of the Highland 
Border: Stonehaven to Arran, T.R.S.E., 61, 486, 500, 503, 506, 
described the rock as a boulder-bed with boulders up to 3 feet 
across, of which the great majority are composed of normal grit, 
but epidiorite, chert and serpentine are also recorded. Compar- 
ison with Ordovician conglomerates of Ayrshire has been made 
and the Loch Fad Conglomerate may ‘be equivalent to either 
the Kirkland or the Benan Conglomerate of Ayrshire which 
follow the Arenig and are themselves of Caradoc age’. 


(W. F. W.). 


LONGVILLE GROUP ......... Ordovician : Caradoc Series 
Type-area : Caradoc-Wrekin district, Shropshire. 


LapwortH (C.), 1916. Summ. Prog. G.S.G.B. for 1915, 38. 
Overlain by Acton Group, underlain by Chatwall Group. Includes 
Chelmick Flags and Shales, Birrells Wood Flags, and Lower Tri- 
nucleus Shales, in ascending order. No further details given. See 
Deran (W.T.), 1958, The faunal succession in the Caradoc Series 
of south Shropshire, B.M. Geol. Bull., 3, (6), 216, for recent 
account. 

(W. T. D.). 


LONGVILLIAN STAGE ....... Ordovician : Caradoc Series 

Type-locality : Horderley district, Shropshire. 

Bancrort (B.B.), 1929. Some new genera and species of 
Strophomenacea from the Upper Ordovician of Shropshire, M.P. 
Manch L.P.S., 73, 34. Characterized throughout by the genus 
Kjaerina, and BancRroFT gave it the alternative name Kjaerina 
Stage, which has fallen into disuse. Base arbitrarily defined by 
the disappearance of Rafinesquina expansa, or by the presence 
of a widespread Dinorthis-fauna occurring immediately beneath. 
In Bancrort’s original description (p. 34) the lower part of the 
stage was said to be characterized by Cryptolithus of the gibb- 
ifrons group and strongly convex Wattsella, and the upper part 
by large, geniculate species of Kjaerina and Marshbrookian types 
of Cryptolithus and Wattsella. These two parts were later named 
Lower and Upper Longvillian Substages, see Bancrort (B.B.), 
1945. The brachiopod zonal indices of the Stages Costonian to 
Onnian in Britain, J. Paleont., 19, 183. Overlain by the Marsh- 
brookian Stage, underlain by the Soudleyan Stage. 

Distribution : Shropshire, Westmorland and North Wales. 

(W-T-D.): 


LONGVILLIAN SUBSTAGE, LOWER 
Ordovician : Caradoc Series 


Type-locality : Horderley district, Shropshire. 
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Bancrort (B.B.), 1933. Correlation Tables of the Stages 
Costonian-Onnian in England and Wales, published by the author, 
Blakeney, Glos. Overlain by Upper Longvillian Substage, under- 
lain by Soudleyan Stage. In a later paper Bancrort (B.B.), 1945. 
The brachiopod zonal indices of the Stages Costonian to Onnian in 
Britain, J. Paleont., 19, 183, gave more details and stated the sub- 
stage to be typified by the upper Horderley Sandstone of Shrop- 
shire. Fauna includes Bancroftina typa, Wattsella indica, W. lepta, 
W. horderleyensis, Kjaerina spp., Cliftonia, Chasmops and Platy- 
lichas. See Dean (W.T.), 1958. The faunal succession in the Cara- 
doc Series of south Shropshire, B.M. Geol. Bull., 3, (6), 205, 220, 
for further details and faunal lists. 

Distribution : Shropshire, Westmorland and North Wales. 

(W. T. D) 


LONGVILLIAN SUBSTAGE, UPPER 
Ordovician : Caradoc Series 


Type-locality : Longville Lane, near Cheney Longville, 
Shropshire. 

Bancrort (B.B.), 1933. Correlation Tables of the Stages 
Costonian-Onnian in England and Wales, published by the author, 
Blakeney, Glos. Listed in stratigraphical table; overlain by Marsh- 
brookian Stage, underlain by Lower Longvillian Substage. Fur- 
ther details of definition and fauna given later by BANCROFT 
(B.B.), 1945. The brachiopod zonal indices of the Stages Coston- 
ian to Onnian in Britain, J. Paleont., 19, 183. For recent account 
see Dean (W.T.), 1958. The faunal succession in the Caradoc Series 
of south Shropshire, B.M. Geol. Bull., 3, (6), 207, 221. Lithologically 
the substage in south Shropshire includes the Alternata Lime- 
stone, overlain by the Lower Cheney Longville Flags, these being 
characterized by the brachiopods Kjaerina bipartita, K. typa and 
Dolerorthis duftonensis. Broeggerolithus longiceps occurs through- 
out most of the substage, and Chasmops extensa appears in the 
upper part of the Lower Cheney Longville Flags. 

(W. T. D.). 


LORDS HILL BEDS ............ Ordovician : Arenig Series 


Type-locality: Lords Hill, Snailbeach, near Minsterley, 
Shropshire. 

Lapwortu (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 37. Listed in stratigraphical column; overlain 
by Ladywell and Snailbeach Grits and underlain by Stiperstones 
Quartzite. Lowest member of Mytton Flags. 

Wuirtarp (W.F.), 1931. The geology of the Ordovician and 
Valentian rocks of the Shelve Country, Shropshire, P.G.A., 42, 
326. Brown-weathering, bluish-grey, shaly flags. Characteristic 
fossils: Myttonia confusa, Neseuretus murchisoni, dendroids. 
Confined to The Stiperstones outcrop. 


(W. F. W.). 
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LOWER ASHES (of Dolgelly) ... Ordovician: Arenig Series 


Lowest division of the Mynydd-y-Gader Group, succeeded 
by the Pont-Kings Slates particularly west of the Gwynant, near 
Dolgelly qq.v. Felspathic ashes of acidic type, with ‘ china-stone’ 
ashes and agglomerates. Cox (A.H.) and Wetts (A.K.), 1921. The 
Lower Palaeozoic rocks of the Arthog-Dolgelley district (Merion- 
ethshire), Q.J.G.S., 76, 269; Cox (A.H.), 1925. The geology of the 
Cader Idris Range (Merioneth), ibid., 81, 271. 

(W. F. W.). 


LOWER (BORROWDALE) ANDESITES 
Ordovician : Llanvirn and ? Llandeilo Series 


GREEN (J.F.N.), 1919. The vulcanicity of the Lake District, 
P.G.A., 30, 169, claimed the series to be persistent and found 
throughout the Lake District volcanic area. Used as a strati- 
graphical division. Previously termed Lower Andesites see GREEN 
(J.F.N.), 1915. The structure of the eastern part of the Lake 
District, P.G.A., 26, 212. 

Firman (R.J.), 1957. The Borrowdale Volcanic Series between 
Wastwater and Duddon Valley, Cumberland, P.Y.G.S., 31, 41, 
adopted GREEN’s term of Lower Andesites; thicken northwards 
from 2800 ft. to more than 5500 ft. at Green Crag; include inter- 
bedded tuffs at the Great Whinscale Rhyolite. 

(W. F. W.). 


+ LOWER GIRVAN ROCKS 
Ordovician : Caradoc and Ashgill Series 


Name applied by Lapworts (C.), 1882. The Girvan Succes- 
sion. Part I. Stratigraphy, Q@.J.G.S., 38, 661, to the Barr Series 
(850 ft.) and Ardmillan Series (2500 ft.), but which excluded the 
underlying Ballantrae Rocks. 

(W. F. W.). 


LOWER (Platy) ASHES AND AGGLOMERATES 
(OfeAtenig) ices nih: h Ordovician: Llanvirn Series 


Lowest member of the Volcanic Series of FEARNswDEs (W.G.), 
1905. On the geology of Arenig Fawr and Moel Llyfnant, Q.J.G.S., 
61, 623, Map. Variable series of coarse, well-bedded, platy tuffs, 
which pass rapidly into massive agglomerate. Correlated with the 
equivalent of the Llyn-y-Gafr Spilitic Group, see Wetts (A.K.), 
1925. The geology of the Rhobell Fawr district (Merioneth), 


Q.J.G.S., 81, 518. 
(W.F. W.). 


+LOWER SANDSTONE AND CONGLOMERATE 
Ordovician : Caradoc Series 
Type-area: Caradoc-Wrekin district, Shropshire. 


LapwortH (C.), 1916. Summ. Prog. G.S.G.B. for 1915, 38. 
Listed in a stratigraphical column as the basal subdivision of 
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the Hoar Edge Group. Overlain by the Hoar Edge Limestone; 
base unconformable on Cambrian and Uriconian rocks. No fur- 
ther details. 


(We T. D.). 
LOWER SERIES. 
See: Black Shale and Chert Series. 
t LOWER SILURIAN LIMESTONE .... Cambro-Ordovician 


Type-areas : Assynt and Durness districts, Sutherlandshire. 


Superseded by Durness Limestone. 

Murcutson (R.I.), 1860. Supplemental observations on the 
order of the Ancient Stratified Rocks of the north of Scotland, 
and their associated Eruptive Rocks, Q.J.G.S., 16, 215-240. At 
this time Murcuison believed that these limestones were inter- 
calated with the ‘ quartz-rocks’ which he also believed to be of 
Silurian age. 


(V. W.). 


LOWESWATER FLAGS ........ Ordovician: Arenig Series 
Type-locality : Loweswater, Cumberland. 


Drxon (E.E.L.), 1925. In Summ. Prog. G.S.G.B. for 1924, 70. 
Thick series of alternating flaggy sandstones, and grey and green- 
ish slates with abundant graptolites such as Dichograptus octo- 
brachiatus, Didymograptus deflexus, D. extensus, D. nitidus, 
Tetragraptus amii and T. quadribrachiatus. 

Drxon (E.E.L.) in Eastwoop (T.) et al., 1931. Whitehaven 
and Workington District, Mem. G.S.G.B., 28, claimed that the 
Blake Fell Mudstones are intercalations probably in the Lowes- 
water Flags, although Rose (W.C.C.), 1954. The Sequence and 
Structure of the Skiddaw Slates in the Keswick-Buttermere 
Area, P.G.A., 65, 404, included the Blake Fell Mudstones in the 
Mosser-Kirkstile Slates which comprise the upper division of the 
Skiddaw Slates. 

Rose stated that the Loweswater Flags crop out in three 
anticlinal areas in the Keswick-Buttermere district, and a fourth 
outcrop passes through Watch Hill; thickness, + 4000 ft. 


(W. F. W.). 


LOWTHER GROUP (Beds, Shales) 
Ordovician : Ashgill Series 
Type-locality : Lowther Hills, Leadhills district, Lanarkshire. 
GEIE (A.) et al., 1871. Explanation of Sheet 15, Mem. 
G.S.G.B., 9, 11-12. Grey-blue shales with conglomerates and lime- 
stones, overlain by a black shale group and underlain by Haggis 
Rock Group. Thickness originally estimated at 5000 feet, but later 
PeacH (B.N.) and Horne (J.), 1899. The Silurian rocks of Britain, 


J 


f 
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1, Scotland, Mem. G.S.G.B., 82, 232, gave a figure of 800 ft. 
Known also as the Lowther Shales or Lowther Beds. Originally 
placed in the Llandeilo Series but now considered to be Ashgill 
in age, see PRINGLE (J.), 1948. British Regional Geology: The 
south of Scotland, 2nd Ed. revised, 18, 27. 

(W. T. D.). 


MACLUREA BEDS ........... Ordovician: Caradoc Series 
Type-locality : Benan Burn, near Girvan, Ayrshire. 


LapwortH (C), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 555-6, 661, Lit., Map. Nodular limestones 
and flaggy beds containing Maclurea logani. Subdivision of the 
Stinchar Limestone Group, overlain by Compact Limestones and 
underlain by the Orthis confinis Beds qq.v. 

(W. T-D)): 


MAESGWM SLATES ......... Ordovician : Llanvirn Series 


Type-locality: Maesgwm, 14 miles north-east of Llyn 
Quellyn, Carnarvonshire. 


Blue-black, micaceous, unbanded slates with thin courses of 
grit. Thickness 1500-1700 feet. The graptolitic fauna is not entire- 
ly conclusive but the age of the slates is probably topmost 
bifidus and lowermost murchisoni Zones. Winutams (H.), 1927. 
The geology of Snowdon (North Wales), Q.J.G.S., 83, 357, Map. 

Maesgwm Slates were described by SHacKLETON (R.M.), 1959. 
The stratigraphy of the Moel Hebog district between Snowdon 
and Tremadoc, Liverpool Manch. G.J., 2, 226. 

(W. F. W.). 


MAIN VOLCANIC SERIES .... Ordovician: Llanvirn Series 


Erres (G.L.), 1940. The stratigraphy and faunal succession 
in the Ordovician rocks of the Builth-Llandrindod Inlier, Rad- 
norshire, Q.J.G.S., 95, 397, referred to ‘lavas, ashes, and tuffs 
largely spilitic, but ranging from andesites on the one hand to 
keratophyres and quartz-keratophyres on the other’. Underlain 
by zone of Didymograptus bifidus and Ogyginus corndensis; over- 
lain by zone of Didymograptus murchisoni. 

(W. F. W.). 


t MALVERN SHALES 
Cambrian, Upper to Ordovician : Tremadoc Series 


Superseded by Black Shales, now classified as Upper Camb- 
rian, and Grey Shales, now classified with the Tremadoc Series. 
Lapwortu (C.), 1898. Sketch of the geology of the Birming- 


ham District, P.G.A., 15, 338. 
(W.F. W.). 
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MANX SLATES ... ? Pre-Cambrian and Cambro-Ordovician 


Name given by LamptucH (G.W.), 1895. The Crush-Conglom- 
erates of the Isle of Man, Q.J.G.S., 51, 580. Marr (J.E.), 1894. 
Notes on the Skiddaw Slates, G.M., (4), 1, 123, stated the Manx 
Slates were to be correlated with the Skiddaw Slates, and Watts 
(W.W.) in Evans (J.W.) and STUBBLEFIELD (C.J.), 1929. Handbook 
of the Geology of Great Britain, London, 63, stated them to be 
in part of Skiddavian age. Pucu (W.J.), 1949. Recent work on the 
Lower Palaeozoic rocks, A.S., 6, (23), 203-12, has proposed the 
Manx Slates may include strata of Pre-Cambrian age. According 
to Gittort (J.F.), 1954. Breccias in the Manx Slates: their origin 
and stratigraphic relations, Liverpool Manch. G.J., 1, 376-7, the 
stratigraphically youngest beds of the Manx Slates, Cronk Sumark 
Slate q.v., are of Tremadoc age. 

See entries in Pre-Cambrian, Fascicule 3alI, 52, and Camb- 
rian, Fascicule 3alll, 57. 


(W. F. W.). 
+ MARGIE SERIES (of Aberfoyle). 
See: Upper Series. 
- MARIONELLA BAND ......... Ordovician : Caradoc Series 


Type-locality : near Cheney Longville, Shropshire. 

Bancrort (B.B.), 1928. The Harknessellinae, M.P. Manch. 
L.P.S., 72, 196. Used to denote the horizon from which the type- 
specimens of Marionites [Marionella] typa were obtained. The 
band is described as being part of the Heterorthis alternata Beds. 
Fauna includes also Kjaerina bipartita, Resserella and Phacopid- 
ina apiculata. 


(W. T. D.). 


tT MARRINGTON GROUP (Stage) 
Ordovician : Caradoc Series 
LapwortH (C.), 1887. The Ordovician rocks of Shropshire, 
B.A.A.S. Rep. for 1886, Birmingham Meeting, 662. Name includes 
Hagley Volcanic Group, Hagley Shales, Whittery Volcanic Group, 
Whittery Shales qq.v. Renamed Marrington Stage, LAPWORTH 
(C.) and Warrs (W.W.), 1910. The geology of Shropshire, in 
Jubilee Volume of the Geologists Association, 753. Marrington 
Group was restricted in stratigraphical range and became synony- 
mous with Whittery Shales, Lapwortx (C.), 1916. In Palaeonto- 
logical Work, Summ. Prog. G.S.G.B. for 1915, 36. 


(W. F. W.). 


t MARRINGTON SHALES .... Ordovician: Caradoc Series 


Larwortu (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 36. Synonymous with Hagley Shales q.v. 


(W. F. W.). 
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-MARROLITHOIDES ANOMALIS LIMESTONE(S) 


Ordovician: Llandeilo Series 


fi Type-locality : Araeth Valley, east of Llandeilo, Carmarthen- 
shire. 


Thick-bedded pure limestones with some intercalated shales 
and flags, poorly fossiliferous with Marrolithoides anomalis and 
Ogygiocaris buchi the principal forms. Thickness 300 feet; a sub- 
division of the Middle Llandeilo; underlain by Marrolithoides 
simplex Beds and overlain by Marrolithoides simplex elevata 
Beds qq.v. Wurms (A.), 1953. The geology of the Llandeilo 
district, Carmarthenshire, Q.J.G.S., 108, 193. 

(W. F. W.). 


MARROLITHOIDES SIMPLEX BEDS 
Ordovician : Llandeilo Series 


Type-area: Llandeilo district, Carmarthenshire. 


Thin-bedded, dark-coloured flags with abundant Marro- 
lithoides simplex and Ogygiocaris buchi, associated with M. sim- 
plex elevata and an advanced form of M. inflatus maturus. Thick- 
ness 100 feet; lowest subdivision of Middle Llandeilo; overlain 
by Marrolithoides anomalis Limestones q.v. Wiuuiams (A.), 1953. 
The geology of the Llandeilo district, Carmarthenshire, Q.J.G.S., 
108, 193. 

(W. F. W.). 


MARROLITHOIDES SIMPLEX ELEVATA BEDS 
Ordovician : Llandeilo Series 


Standard-section : railway-cutting and along banks of the 
Cennan, south of the level-crossing at Ffairfach, Carmarthen- 
shire. 

Dark-coloured flags, richly fossiliferous of which the prin- 
cipal forms are Marrolithoides simplex elevata, M. simplex and 
Ogygiocaris buchi. Thickness 500 feet; a subdivision of the Middle 
Llandeilo; overlain by poorly fossiliferous flags and underlain 
by Marrolithoides anomalis Limestones q.v. WrtLiams (A.), 1953. 
The geology of the Llandeilo district, Carmarthenshire, Q.J.G.S., 
108, 193. 

(W. F. W.). 


MARROLITHOIDES SPP. ZONE 
Ordovician : Llandeilo Series 


Type-area : Llandeilo, Carmarthenshire. 


Tabulated by Wrams (A.), 1948. The Lower Ordovician 
cryptolithids of the Llandeilo district, G.M., 85, 87, as the zone 
of the Middle Llandeilo where there is an ‘overwhelming do- 
minance of Marrolithoides’. 

Wrams (A.), 1953. The geology of the Llandeilo district, 
Carmarthenshire, Q.J.G.S., 108, 190, divided the Middle Llandeilo, 
with which the zone is equated, into four parts of which Marro- 
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lithoides simplex is dominant at the base, succeeded by beds with 
M. anomalis, and the upper two divisions carry M. simplex elevata 
as the typical trinucleid. Total thickness given as 1400 feet. 


(W. F. W.). 


MARROLITHUS FAVUS ZONE 
Ordovician : Llandeilo Series 


Type-area : Llandeilo, Carmarthenshire. 


Tabulated by Wutuiams (A.), 1948. The Lower Ordovician 
cryptolithids of the Llandeilo district, G.M., 85, 87, as the zone 
of the Upper Llandeilo. 

WaLrams (A.), 1953. The geology of the Llandeilo district, 
Carmarthenshire, Q.J.G.S., 108, 190, equated the zone with the 
Upper Llandeilo, described the strata as massive limestones and 
calcareous shales which yield M. favus and M. favus moderatus. 
Thickness at least 600 feet. 

(W. F. W.). 


MARROLITHUS INFLATUS AND LLOYDOLITHUS LLOYDI 
LONE ARI aea OA Ordovician : Llandeilo Series 


Type-area: Llandeilo, Carmarthenshire. 
Wrams (A.), 1953. The geology of the Llandeilo district, 


Carmarthenshire, Q.J.G.S., 108, 190, combined the two zones of 
Marrolithus inflatus maturus and Lloydolithus lloydi qq.v. 


(W.F. W.). 


MARROLITHUS INFLATUS MATURUS BEDS 
Ordovician : Llandeilo Series 


Type-area : Llandeilo district, Carmarthenshire. 


Wituiams (A.), 1953. The geology of the Llandeilo district, 
Carmarthenshire, Q.J.G.S., 108, 192, regarded these beds as 
showing marked lithological variation and believed that this fea- 
ture is reflected in the re-establishment of the brachiopods as 
dominant fossils. Subdivided into (i) limestones and shales in 
which Lloydolithus lloydi is absent and Marrolithus inflatus ma- 
turus and Basilicus tyrannus are common, 50 feet; (ii) calcareous 
sandstones with usually fragmentary fossils of which B. tyrannus 
is the commonest, 150 feet; (iii) Sowerbyella Beds and (iv) Corine- 
orthis Beds qq.v.; (v) flaggy limestones in which trilobites, such 
as Marrolithus inflatus maturus, once more predominate. Total 
thickness 450 feet. 


(W. F. W.). 


MARROLITHUS INFLATUS MATURUS ZONE 
Ordovician : Llandeilo Series 


Type-area : Llandeilo, Carmarthenshire. 


E STANN 
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Tabulated by Wrams (A.), 1948. The Lower Ordovician 
cryptolithids of the Llandeilo district, G.M., 85, 87, as the upper 
zone of the Lower Llandeilo. Later combined with the zone of 
Lloydolithus lloydi, and was then equivalent to the Lower 
Llandeilo. 


(W. F. W.). 


MARSHBROOKIAN STAGE ... Ordovician: Caradoc Series 
Type-locality : Marsh Wood, near Marshbrook, Shropshire. 


BancrorT (B.B.), 1929. Some new genera and species of 
Strophomenacea from the Upper Ordovician of Shropshire, M.P. 
Manch. L.P.S., 73, 34. In introducing the name Marshbrookian, 
BANCROFT also proposed the alternative name Kjerulfina Stage, 
but the latter has not come into general usage. Base taken as 
the base of the Wattsella wattsi Zone; top taken above the 
Kjerulfina polycyma Zone. Sandy mudstones, flags and shell- 
bands. Overlain by the Actonian Stage, underlain by the Upper 
Longvillian Substage. Fauna includes Wattsella spp., Flexicaly- 
mene, Brongniartella, Chasmops, Nicolella, Strophomena, Hed- 
stroemina, Dinorthis, Kjerulfina spp., Sowerbyella, Modiolopsis 
and Tentaculites. Divided by Bancrort into three zones, viz., 
Wattsella wattsi, W. unguis and Kjerulfina polycyma, in ascending 
order. See Dean (W.T.), 1958. The faunal succession in the Ca- 
radoc Series of south Shropshire, B.M. Geol. Bull., 3, (6), 208, 222, 
for recent account and faunal lists. 

(W. T. D.). 


MEADOWTOWN BEDS ....... Ordovician : Llandeilo Series 
Type-locality : Meadowtown hamlet, west Shropshire. 


Wuirtarp (W.F.), 1931. The geology of the Ordovician and 
Valentian rocks of the Shelve Country, Shropshire, P.G.A., 42, 
323. Blue-black shales and flags with some limestones and bedded 
tuffs. Thickness about 1300 ft. Overlain by Rorrington Beds and 
apparently grade downwards into Betton Beds. Characteristic 
fossils: Atractopyge michelli, Bettonia superstes, Cryptolithus 
inopinatus, C. intertextus, C. radiatilis, Flexicalymene cambrensis, 
Lloydolithus lloydi, Marrolithus craticulatus, M. favus, Oxyginus 
corndensis, Diplograptus foliaceus, Lingula, many brachiopods. 
Deposits are only recognized in west Shropshire. 


(W.F. W.). 


+MEADOWTOWN LIMESTONE 
Ordovician: Llandeilo Series 


- Lapwortu (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 36. Listed in stratigraphical column: overlain 
by Ogygia Shales (Mount Beds) and underlain by Ogygia and 
Asaphus Flags. 

(W.F. W.). 
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+MEADOWTOWN SERIES i 
Ordovician : Llanvirn to Caradoc Series 


LapwortH (C.), 1887. The Ordovician rocks of Shropshire, 
B.A.A.S. Rep. for 1886, Birmingham Meeting, 662. Name included 
Weston, Middleton and Rorrington ‘Groups’. 

(W. F. W.). 


+MEADOWTOWN STAGE (Group) 
Ordovician: Llandeilo Series 


Type-locality : Meadowtown hamlet, west Shropshire. 


LapwortH (C.) and Warts (W.W.), 1910. The geology of 
Shropshire, in Jubilee Volume of the Geologists’ Association, 753. 
Meadowtown Stage was changed to Meadowtown Group, Lar- 
worTH (C.), 1916. In Palaeontological Work, Summ. Prog. G.S.G.B 
for 1915, 36. 

(W. F. W.). 


MELMERBY BEDS ..........-. Ordovician : Caradoc Series 
Type-locality : near Melmerby, Cumberland. 


Introduced by Dean (W.T.), 1959. The stratigraphy of the 
Caradoc Series in the Cross Fell Inlier, P.Y.G.S., 32, 188, 214-5, 
for strata belonging to the Lower Longvillian and the lower part 
of the Upper Longvillian Substages. Outcrops confined to the 
northern end of the Cross Fell Inlier and comprise dark mud- 
stones and impure limestone bands. Lower Longvillian fauna 
includes Broeggerolithus, Brongniartella, Chasmops, Conolichas, 
Phacopidina, Dalmanella and Sampo. Upper Longvillian fauna 
includes Encrinurus, Platylichas, Bancroftina and Dolerorthis. 


(W. T. D.). 


MENEAGE QUARTZITE 
Ordovician : ? Llandeilo and ? Caradoc Series 


Type-area : between Porthallow and Belossack, The Lizard, 
Cornwall. 


Probably synonymous with Gorran Quartzite q.v. 

Corts (J.H.), 1879. On the geological structure of the 
northern part of the Meneage Peninsula, T.R.G.S. Cornwall, 10, 
51, was apparently the first to find fossils, reputed to be an 
orthid, in the quartzites. 

Henpriks (E.M.L.), 1937. Rock succession and structure in 
south Cornwall ...., Q.J.G.S., 93, 337-8, recorded black quartzite of 
supposed Ordovician age at Turwell Point, Porthallow. FLETT 
(J.S.), 1946. Lizard and Meneage, Mem. G.S.G.B., 2nd Ed., 126, 
opined that there ‘seems to be no room for doubt that the Meneage 
Quartzite and the Gorran Quartzite are on the same horizon’. 
STUBBLEFIELD (C.J.), 1939. Some Devonian and supposed Ordo- 
vician fossils from south-west Cornwall, Bull. G.S.G.B., 2, 63-71, 
identified fossils from the new locality of Mudgeon Quarry, 
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within the Meneage Crush Zone near St. Martin, in the district 
where Cottins found the first fossils, as of Lower Devonian age; 
the rock at Mudgeon Quarry is, however, a ‘ grey-green silt and 
Hill and Reid were probably in error, in identifying it with the 
Meneage Quartzite’ (FLETT, op. cit.). 

(W.F. W.). 


MEREVALE SHALES ........ Ordovician : Tremadoc Series 
Type-locality : Merevale Abbey, Warwickshire. 


Lapwortu (C.), 1898. Sketch of the geology of the Birming- 
ham District, P.G.A., 15, 347. Name was given to the uppermost 
division of the Stockingford Shales, the lower members of which 
are of Cambrian age. Characteristic fossil is Dictyonema flebelli- 
forme [sociale]. 

(W.F. W.). 


MESOGRAPTUS BEDS ........ Ordovician : Caradoc Series 
Type-area: Haverfordwest district, Pembrokeshire. 


STRAHAN (A.) et al., 1909. South Wales Coalfield, X, Carmar- 
then, Mem. G.S.G.B., 46-7, 50-2, Lit. Subdivision of the Mydrim 
Shales, overlain by the Vulgatus Beds and underlain by the 
Arctus Beds. Dark-grey shales and mudstones, about 80 feet 
thick, with Diplograptus [Mesograptus] multidens, Orthograptus 
acutus, Climacograptus scharenbergi, Dicellograptus patulosus, 
Dicranograptus brevicaulis and D. ziczac. 

See also Strawan (A.) et al., 1914. South Wales Coalfield, XI, 
Haverfordwest, Mem. G.S.G.B., 40 et segg. CaANTRILL (T.C.) et al., 
1916. South Wales Coalfield, XII, Milford, ibid., 46. 


(W.T. D.). 


MICKLEWOOD BEDS ....... Ordovician : Tremadoc Series 
Type-locality : Micklewood, near Newport, Gloucestershire. 


Curtis (M.L.K.), 1955. Bristol and its adjoining counties, 
Bristol, 5. Shales with prominent siliceous bands up to a foot thick. 
Thickness about 1200 ft. Age probably Upper Tremadoc but the 
only fossils are horny brachiopods which are not diagnostic. 


(W.F. W.). 


MIDDLE BASIC SERIES ...... Ordovician : Caradoc Series 


Middle division of the Snowdon Volcanic Series which se- 
parates the Lower from the Upper Rhyolitic Series. Divided into 


. (i) Basic Tuffs, Lower, (ii) Basaltic Agglomerate, (iii) Basic Tuffs, 


Middle, (iv) Moel-y-Ogof Basalts and (v) Basic Tuffs, Upper 
qq.v. SHACKLETON (R.M.), 1959. The stratigraphy of the Moel 
Hebog district between Snowdon and Tremadoc, Liverpool 
Manch. G.J., 2, 236, 240-44. 

(W. F. W.). 
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MIDDLE (BORROWDALE) TUFFS ji > 
Ordovician: Llanvirn and ? Llandeilo Series 


Type-locality : Duddon Estuary, Cumberland. 


Green (J.F.N.), 1913. The Older Palaeozoic Succession of the 
Duddon Estuary, London, 6. Blue or green fine-grained tuffs 
originally named the Middle Tuffs. 

Green (J.F.N.), 1915. The structure of the eastern part of - 
the Lake District, P.G.A., 26, 205; Middle Tuffs stated to be 
about 500 ft. thick. Renamed Middle Borrowdale Tuffs by GREEN 
(J.F.N.), 1919. The vulcanicity of the Lake District, P.G.A., 30, 
168. 

Named the Bedded Tuffs q.v. in the Ambleside area, see 
Har ey (J.J.), 1925. The Succession and Structure of the Borrow- 
dale Volcanic Series as developed in the area lying between the 
lakes of Grasmere, Windermere and Coniston, P.G.A., 36, 221. 


(W. F. W.). 


MIDDLE HIGH RIGG ANDESITES 
Ordovician: Llanvirn and ? Llandeilo Series 


Type-locality : High Rigg, near Threlkeld, Cumberland. 
HaprieLp (G.S.) and WuitresivE (H.C.M.), 1936. The Borrow- 
dale Volcanic Series of High Rigg and the adjoining Low Rigg 


Microgranite, P.G.A., 47; massive lavas and thin tuffs; thickness 
at least 900 ft. 


(W. F. W.). 


MIDDLE- SHALES #4... ian hai Ordovician : Caradoc Series 


Type-locality : Brimford Wood, near Bausley Hill, north- 
east of Middletown, Montgomeryshire. 

Wep (C.B.), 1932. Notes on the Ordovician rocks of Bausley, 
Montgomeryshire, Summ. Prog. G.S.G.B. for 1931, 2, 49-55, Map. 
Grey shales, divided into two parts by the Breidden dolerite. 
The upper part contains trinucleids and graptolites including 
Diplograptus multidens, a species which also occurs in the lower 
part. The beds appear to be the equivalent of the Criggion Shales, 
but Wepp provided a much more detailed succession than that 
of Lapwortsx (C.) and Warts (W.W.), 1894. The geology of south 
Shropshire, P.G.A., 13, 320-1, and included lower strata. 


(W. T. D.). 


t MIDDLETON CALCAREOUS SERIES. 
See: Middleton Group. 


t MIDDLETON GROUP 
Ordovician : Llanvirn and Llandeilo Series 


Type-locality : Middleton, west Shropshire. 


187 


LapwortuH (C.), 1887. The Ordovician rocks of Shropshire, 
B.A.A.S. Rep. for 1886, Birmingham Meeting, 662. Name includes 
Betton and Meadowtown Beds. In Lapwortu (C.) and Warts 
(W.W.), 1894. The geology of south Shropshire, P.G.A., 13, 316, 
318, the terms Middleton Group and Middleton Calcareous Series 
are used as exact synonyms. 

(W. F. W.). 


T MIDDLETON SERIES 
Ordovician : Llanvirn to Caradoc Series 


Watts (W.W.), 1925. The geology of south Shropshire, P.G.A., 
36, 340. Name includes Weston, Betton, Meadowtown and Rorr- 
ington Beds. 
(W. F. W.). 


MILBURN BEDS (Group, Rocks, Series, Stage) 
Ordovician : Llanvirn Series 


Type-locality : Wythwaite Hole, near Milburn, Westmorland. 


GoopcHILD (J.G.), 1889. An outline of the geological history 
of the Eden Valley or Edenside, P.G.A., 11, 262, referred to 
Milburn Rocks which comprise alternations of slates and tuffs. 

Marr (J.E.), 1894. Notes on the Skiddaw Slates, G.M., (4), 1, 
127, considered the beds to be a passage between the Skiddaw 
Slates and the volcanic series of Borrowdale and thought they 
represent the ‘uppermost part of the Arenig or the lowermost 
part of the Llandeilo formation’. Erres (G.L.), 1898. The grap- 
tolite-fauna of the Skiddaw Slates, Q.J.G.S., 54, 430, correlated 
the subdivision tentatively with the Llandeilo, and classified it 
as the upper member of the Upper Skiddaw Slates. GREEN 
(J.F.N.), 1915. The Structure of the eastern part of the Lake 
District, P.G.A., 26, 195, maintained that the Milburn Group is 
non-existent, an opinion which cannot be upheld when rocks are 
mapped in detail, see SHorron (F.W.), 1935. The Stratigraphy and 
Tectonics of the Cross Fell Inlier, Q.J.G.S., 91, 649. SHOTTON 
described the beds as comprising shales with bands of coarse to 
fine-grained andesitic tuffs and some andesitic lavas; thickness 
approximately 1700 ft. Milburn Beds have been assigned to the 
zone of Didymograptus murchisoni but the presence of this zone 
has not been proved in the Lake District and now regarded as 
absent. SHOTTON (p. 652) lists Didymograptus artus, D. bifidus, 
D. protobifidus and Phyllograptus angustifolius, indicative of the 
zone of Didymograptus bifidus. In the Cross Fell Inlier vulcanic- 
ity, on this information, commenced in the upper half of the 
deposition of the Bifidus Zone. A correlation with the Mottled 
' Tuffs of the Lake District was suggested. 

(W.F. W.). 


+ MINCOP SERIES .......... Ordovician: Llandeilo Series 
Type-locality : Mincop, near Meadowtown, west Shropshire. 
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Morton (G.H.), 1869. The geology and mineral veins of the 
country around Shelve, Shropshire, with a notice of the Breidden 
Hills, P. Liverpool G.S. for 1868-69, 17. Light grey sandstone, 
interstratified with shales. 

(W. F. W.). 


MOEL-FRYN LIMESTONE ..... Ordovician : Caradoc Series 
Type-locality : Moelfryn Hill, south-east of Bala, Merioneth. 


Erres (G.L.), 1922. The Bala country : its structure and rock 
succession, Q.J.G.S., 78, 137, 141, 150-2, Lit., Map. A subdivision 
of the Gelli-grin Calcareous Ash, comprising massive concre- 
tionary limestones and calcareous ashy mudstones. Fauna includes 
Harknessella, Plectorthis, dalmanellids, Sowerbyella, Pterygo- 
metopus, calymenids and trinucleids. At one point ELLEs placed 
the Moel-fryn Limestone below the Gelli-grin Limestone and 
above the Bryn-Pig Limestone, but according to her map the 
bed is underlain by the Caerhafotty Limestone and overlain by 
the Gelli-grin (or Bryn-Pig) Limestone. 

(W. T. D.). 


MOEL-FRYN SANDSTONES ... Ordovician: Ashgill Series 
Type-locality : Moelfryn Hill, south-east of Bala, Merioneth. 


Erres (G.L.), 1922. The Bala country : its structure and rock 
succession, Q.J.G.S., 78, 137, 143, Lit., Map. Grey, micaceous, 
massive sandstones, overlain by the Foel-y-Ddinas Mudstones 
and underlain by the Rhiwlas Mudstones. No fossils recorded. 
Lateral equivalent of the Red Vein and Glyn Grit. 


(W. T. D.). 


MOELWYN VOLCANIC SERIES. Ordovician: Llanvirn Series 


Type-locality : south-facing scarp of Moelwyn Bach, Me- 
rioneth. 


A group of quartz-keratophyre, tuffs including crystal tuffs, 
and slates. See Fearnsmes (W.G.) and Davies (W.), 1943. The 
geology, of Deudraeth. The country betewen Traeth Mawr and 
Traeth Bâch, Merioneth, Q.J.G.S., 99, 253, Map. It is stated that 
the ‘Manod and Moelwyn Volcanic Series which, from their in- 
terstratified grey slates, have yielded about Blaenau Ffestiniog 
enough tuning-fork graptolites to prove their Llanvirn age’. 

SHACKLETON (R.M.), 1959. The stratigraphy of the Moel Hebog 
district betewen Snowdon and Tremadoc, Liverpool Manch. G.J., 
2, 231, has observed that the Moelwyn Volcanic Series is clearly 
continuous with the Y Glog Volcanic Series q.v., but the grapto- 
lites from the latter indicate a gracilis or lowest Caradoc age. 


(W. F. W.). 
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MOEL-Y-GEST BEDS ....... Ordovician: Tremadoc Series 
Type-locality : Moel-y-gest, near Tremadoc, Carnarvonshire. 


FEARNSIDES (W.G.), 1910. The Tremadoc Slates and associated 
rocks of south-east Carnarvonshire, Q.J.G.S., 66, 158. Barren 
series of banded grey slates which probably correspond with the 
Bellerophon Beds q.v. of Arenig. 

(W. F. W.). 


MOELYN SLATES ........... Ordovician: Llanvirn Series 


Type-locality : Llyn Pen-Moelyn, north-east of Arthog, Me- 
rioneth. 


Dark-blue, rusty-weathering slates which succeed the 
‘China-stone’ Ash and are overlain by the Bryn Brith Grits. 
Correlated with the zone of Didymograptus bifidus. Cox (A.H.) 
and Werts (A.K.), 1921. The Lower Palaeozoic rocks of the 
Arthog-Dolgelley district (Merionethshire), Q.J.G.S., 76, 274. 

For further details see Cox (A.H.) and Wetts (A.K.), 1927. 
The geology of the Dolgelley district, Merionethshire, P.G.A., 38, 
282, Map. 

(W. F. W.). 


MOEL-YR-OGOF BASALTS ... Ordovician: Caradoc Series 


Type-locality : south side of Moel-yr-Ogof, north of Moel 
Hebog, Carnarvonshire. 


A subdivision of the Snowdon Volcanic Series and a member 
of the Middle Basic Series qq.v. Five flows with intervening tuffs 
build up a thickness of 180 feet. SHacKLETON (R.M.), 1959. The 
stratigraphy of the Moel Hebog district between Snowdon and 
Tremadoc, Liverpool Manch. G.J., 2, 243, Map. 

(W.F. W.). 


t MOFFAT SERIES . Ordovician : Caradoc and Ashgill Series 
and Silurian : Llandovery Series 


Type-area : Dobb’s Linn, near Moffat, Dumfriesshire. 


LarwortH (C.), 1878. The Moffat Series, Q.J.G.S., 34, 240- 
343, Map. Name given to the whole of the graptolitiferous 
succession in the neighbourhood of Moffat. Made up of three 
large subdivisions, Glenkiln Shales, Hartfell Shales and Birkhill 


Shales. 
(W.T. D.). 


t MOFFAT SERIES, MIDDLE 
Ordovician : Caradoc and Ashgill Series 


Synonymous with Hartfell Shales. 

Divided by LapwortH (C.), 1876. Catalogue of the Western 
Scottish Fossils. The Silurian System in the south of Scotland, 
Glasgow, 3, into an upper series of black carbonaceous flags and 
shales underlain by grey and brown bands with ironstone no- 
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dules. Lapwortu (C.), 1878. The Moffat Series, Q.J.G.S., 34, 254, 
308, later named the lower series the Lower Hartfell, in which he 
identified the zones of Climacograptus wilsoni, Dicranograptus 
clingani and Pleurograptus linearis; the upper series was renamed 
Upper Hartfell (p. 314) and divided into the Barren Mudstones, 
succeeded by the zone of Dicellograptus anceps. In 1880, Lar- 
wort (C.). On the geological distribution of the Rhabdophora, 
A.M.N.H., (5), 5, 361, recognized the zone of Dicellograptus com- 
planatus in a narrow black seam near the base of the Barren 


Mudstones. 
(W. F. W.). 


t MOFFAT SERIES, UPPER ... Ordovician: Caradoc Series 
Synonymous with Glenkiln Shales. 


Described by LaprwortH (C.), 1876. Catalogue of the Western 
Scottish Fossils. The Silurian System in the south of Scotland, 
Glasgow, 4, as alternations of ‘white, orange and greenish mud- 
stone and sandy shales with black bands containing fossils’. 
Lapwortu (C.), 1878. The Moffat Series, Q.J.G.S., 34, 306, stated 
that the ‘fauna is characterized by the exclusive presence of 
such conspicuous genera as Coenograptus, Didymograptus and 
Thamnograptus ’. 

(W. F. W.). 


TMOFFAT TERRANE. Ordovician: Caradoc and Ashgill Series 


and Silurian : Llandovery Series 
See Fascicule 3a V, Silurian. 


T MOORFOOT GROUP (Series).. Ordovician : Caradoc Series 


Type-area: Lammermuir-Moorfoot region, south-east of 
Edinburgh. 


LapwortH (C.), 1889. On the Ballantrae Rocks of south 
Scotland and their place in the Upland Sequence, G.M., (3), 6, 64, 
defined the rocks as ‘grey and black shales, with flinty bands, 
grits and conglomerates... the inner zones of which yield Grap- 
tolites of the Glenkiln Shales, and the outer bands those more 
characteristic of the Lower Hartfell’. The rocks were correlated 
(table facing p. 69) with the Barr or Stinchar Series, and the 
Ardwell Beds. 


(W. F. W.). 


MOSEDALE ANDESITES 
Ordovician: Llanvirn and ? Llandeilo Series 


Type-area : Duddon and Mosedale Valleys, Westmorland. 


Term used as a stratigraphical division and these andesites 
are assumed to correlate with the Lower Andesites q.v. of GREEN, 
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see HARTLEY (J.J.), 1932. The volcanic and other igneous rocks of 
Great and Little Langdale, Westmorland..., P.G.A., 43, 35. 


(W. F. W.). 


MOSSER-KIRKSTILE SLATES .. Ordovician : Arenig Series 


The upper subdivision of the Skiddaw Slates, see RosE 
(W.C.C.), 1954. The Sequence and Structure of the Skiddaw Slates 
in the Keswick-Buttermere Area, P.G.A., 65, 404; thickness 
+ 2500 ft. Occupies synclinal areas; the main outcrop ranges 
from Braithwaite to Crummock Water and hence to Blakefell and 
comprises light and dark striped slates, the lighter bands being 
often silty, and by an increase in number and thickness the beds 
grade down into the underlying Loweswater Flags. 

The rock-type named by Drxon (E.E.L.), 1925. In Summ. 
Prog. G.S.G.B. for 1924, 70, as Blake Fell Mudstones is not a 
stratigraphical subdivision because Roser (p. 405) claimed that 
it is transgressive to the structure and is a zone of thermal 
metamorphism. 

(W. F. W.). 


MOSSER (Striped) SLATES ..... Ordovician : Arenig Series 


Drxon (E.E.L.), 1925. In Summ. Prog. G.S.G.B. for 1924, 71. 
Described as Mosser Striped Slates consisting of narrow alterna- 
tions of dark-grey slate and paler siltstone with some graptolites 
including Didymograptus gibberulus and Glyptograptus dentatus. 

Drxon (E.E.L.) in Easrwoop (T.), 1931. Whitehaven and 
Workington District, Mem. G.S.G.B., 26, recorded black chert 
near Fangs; the graptolite-assemblage includes Dichograptus 
octobrachiatus, Didymograptus extensus, D. hirundo, D. nitidus, 
Phyllograptus angustifolius, Tetragraptus quadribrachiatus. Rose 
(W.C.C.), 1954. The Sequence and Structure of the Skiddaw Slates 
in the Keswick-Buttermere Area, P.G.A., 65, 404, named the 
upper division of the Skiddaw Slates the Mosser-Kirkstile Slates 


q. v. 
(W. F. W.). 


MOTTLED TUFFS (Shales) 
Ordovician : Llanvirn and ? Llandeilo Series 


Type-locality : Duddon Estuary, Cumberland. 


GREEN (J.F.N.), 1913. The Older Palaeozoic Succession of the 
Duddon Estuary, London, 5. Mottled Shales comprise an alter- 
nating series of shales with tuffaceous rocks. ‘The pyroclastic 
material consists almost wholly either of fragments derived from 
the Skiddaw Slates or of andesitic lapilli’. ` 

Green (J.F.N.), 1915. The structure of the eastern part of 
the Lake District, P.G.A., 26, 201, proposed that the term Mottled 
Tuffs should replace Mottled Shales. Thickness 20-200 ft. GREEN 
(J.F.N.), 1919. The vulcanicity of the Lake District, P.G.A., 30, 
168, provided a further description. Also described from east of 
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Ralfland Forest, see Mrrcuett (G.H.), 1934. The Borrowdale 
Volcanic Series and associated rocks in the country between 
Long Sleddale and Shap, Q.J.G.S., 90, 422; also in the west of 
the Lake District, see Trotter (F.M.) et al., 1937. Gosforth 
District, Mem. G.S.G.B., 25. 

SHorton (F.W.), 1935. The Stratigraphy and Tectonics of the 
Cross Fell Inlier, Q.J.G.S., 91, 652, wrote that since ‘in the Cross 
Fell inlier andesitic volcanic rocks appear in the upper half of 
the bifidus zone, and in the Lake District succeed sediments of 
the bifidus zone, it is tempting to correlate the Milburn Group 
with the Mottled Tuffs of the Lake District’. 

(W. F. W.). 


t MOUNT BEDS. 
See: Ogygia Shales. 


MURCHISONI ASH. 
See: Didymograptus murchisoni Ash. 


MURCHISONI SHALES (Beds) (of Wales). 
See: Didymograptus murchisoni Shales (Beds) (of Wales). 


MYDRIM LIMESTONE ........ Ordovician : Caradoc Series 
Type-locality : Mydrim, near Carmarthen, Carmarthenshire. 


STRAHAN (A.) et al., 1909. South Wales Coalfield, X, Car- 
marthen, Mem. G.S.G.B., 45 et seqq., Lit. Subdivision of the 
Dicranograptus Shales, overlain by the Mydrim Shales and un- 
derlain by the Hendre Shales. Thin-bedded dark-grey limestones 
with associated black shales which have yielded Nemagraptus 
gracilis, Climacograptus schérenbergi, Dicranograptus and Didy- 
mograptus superstes. 

See also SrraHan (A.) et al., 1914. South Wales Coalfield, 
XI, Haverfordwest, Mem. G.S.G.B., 37 et seqq. CantTRILL (T.C.) 
et al., 1916. South Wales Coalfield, XII, Milford, ibid., 46. 


(W.T.D.). 


MYDRIM SHALES ............ Ordovician : Caradoc Series 
Type-locality : Mydrim, near Carmarthen, Carmarthenshire. 


STRAHAN (A.) et al., 1909. South Wales Coalfield, X, Carmar- 
then, Mem. G.S.G.B., 45 et seqq., Lit. Dark-grey to black pyritous 
shales. Lower parts rubbly, upper parts become more flaggy and 
evenly bedded and weather yellow. Subdivision of the Dicrano- 
graptus Shales, overlain by the Robeston Wathen Limestone and 
underlain by the Mydrim Limestone. Thickness about 700 feet. 
Fauna includes graptolites characteristic of the Dicranograptus 
clingani Zone, and perhaps the Pleurograptus linearis Zone. By 
means of the graptolites the shales have been subdivided into 
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Arctus Beds, Mesograptus Beds, Vulgatus Beds and Truncatus 
Beds qq.v., see Stranan (A.) et al., 1914. South Wales Coalfield, 
XI, Haverfordwest, Mem. G.S.G.B., 37 et seqq. 

Also recorded by Evans (W.D.), 1945. The geology of the 
Prescelly Hills, North Pembrokeshire, Q.J.G.S., 101, 91, 100, Map. 


(W. T. D.). 


MYNYDD-TARW ASH ..... Ordovician : ? Llandeilo Series 


Type-locality : Mynydd-tarw, west of Llanarmon dyffryn- 
ceiriog, Denbighshire. 


Name used in Summ. Prog. G.S.G.B. for 1914 (1915), 6-8. 

A pyroclastic horizon developed at the base of the Mynydd- 
tarw Group which is thickest in the west of the Berwyn Hills 
and dies out eastwards. WEDD (C.B.) et al., 1929. Oswestry, Mem. 
G.S.G.B., 28, 30-2, 36-9. 

(W. F. W.). 


MYNYDD-TARW GROUP .. Ordovician: ? Llandeilo Series 


Type-locality : Mynydd-tarw, west of Llanarmon dyffryn- 
ceiriog, Denbighshire. 

Listed in stratigraphical column in Summ. Prog. G.S.G.B. 
for 1914 (1915), 7. 

Mudstones and shales with sandstones and fossiliferous grits; 
towards base the Mynydd-tarw Ash is developed. Glyptograptus 
teretiusculus and Climacograptus schärenbergi are recorded in 
a faunal assemblage which also includes Marrolithus and Tetra- 
della. There is no certain evidence that the Mynydd-tarw Group 
is of Llandeilo, in preference to Caradoc, age. WEpp (C.B.) et al., 
1929. Oswestry, Mem. G.S.G.B., 28, 30-2, 36-9. 

(W.F. W.). 


MYNYDDD-Y-GADER GROUP 
Ordovician : Arenig and ? Llanvirn Series 


Type-area : Dolgelly-Cader Idris district, Merioneth. 


Term introduced in stratigraphical column by Cox (A.H.) 
and Werrrs (A.K.), 1916. The Ordovician sequence in the Cader 
Idris district (Merioneth), B.A.A.S. Rep. for 1915 (Manchester), 
424. 

Rhyolitic lavas and pyroclastic rocks of which the lavas at- 
tenuate and disappear westwards. Slates appear within this 
rhyolitic series producing a threefold division into (i) Lower Ashes, 
(ii) Pont Kings Slates and (iii) ‘China-stone’ Ashes qq.v. Cox 
(A.H.) and Werts (A.K.), 1921. The Lower Palaeozoic rocks of 
_the Arthog-Dolgelley district (Merionethshire), Q.J.G.S., 76, 268- 
74; Cox (A.H.), 1925. The geology of the Cader Idris Range 
(Merioneth), ibid., 81, 547. Essentially the same rocks described 
as Upper Volcanic Series by Lage (P.) and Reynotps (S.H.), 
1896. The Lingula Flags and Igneous Rocks of the neighbourhood 
of Dolgelly, Q.J.G.S., 52, 516, and the combined Rhyolitic Series 
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and Ashy Series by Lake (P.) and Reynotps (S.H.), 1912. The 
geology of Mynydd-y-Gader, Dolgelly, Q.J.G.S., 68, 347. 

Further details occur in Cox (A.H.) and Wetts (A.K.), 1927. 
The geology of the Dolgelley district, Merionethshire, P.G.A., 38, 
281, Map; Jones (B.), 1933. The geology of the Fairbourne- 
Llwyngwril district, Merioneth, Q.J.G.S., 89, 158; Davies (R.G.), 
1959. The Cader Idris granophyre and its associated rocks, 
Q.J.G.S., 115, 191. 

Weis (A.K.), 1925. The geology of Rhobell Fawr district 
(Merioneth), Q.J.G.S., 81, 503-4, correlated the rhyolitic group 
of Moel Offrwm with the Mynydd-y-Gader Group. 


(W. F. W.). 


MYTTION FLAGS noenee ioa Ordovician : Arenig Series 


Type-locality : Mytton Batch, near Snailbeach, west Shrop- 
shire. 


Lapwortu (C.) and Warts (W.W.), 1894. The geology of south 
Shropshire, P.G.A., 13, 316. 

Wuittarp (W.F.), 1952. A geology of south Shropshire, P.G.A., 
63, 157. Ribbed flaggy siltstones, sometimes quartzitic, and bluish- 
grey flaggy shales. Outcrop restricted to west Shropshire. Thick- 
ness about 3000 ft. Overlain by Hope Shales and show a series 
of passage beds with the underlying Stiperstones Quartzite. 
Characteristic fossils : Didymograptus hirundo, D. nitidus, Glypto- 
graptus dentatus, dendroids, Monobolina plumbea, Ampyzx salteri, 
Myttonia confusa, Niobella selwyni, Neseuretus brevisulcus, N. 
complanatus, N. murchisoni, N. parvifrons. 

(W. F. W.). 


t MYTTON GROUP (Stage) .... Ordovician: Arenig Series 


Type-locality : Mytton Batch, near Snailbeach, west Shrop- 
shire. 

LapwortH (C.) and Warts (W.W.), 1894. The geology of 
south Shropshire, P.G.A., 13, 317. Renamed Mytton Stage, WATTS 
(W.W.), 1925. The geology of south Shropshire, ibid., 36, 341. 


(W. F. W.). 


N 


NAN BIELD ANDESITES 
Ordovician: Llanvirn and ? Llandeilo Series 
Type-area : Kentmere, Westmorland. 
Employed as a stratigraphical division for the oldest rocks 


found in the area, see MırrcHeLL (G.H.), 1929. The Succession and 
Structure of the Borrowdale Volcanic Series in Troutbeck, Kent- 


mere, and the western part of Long Sleddale (Westmorland), , 


Q.J.G.S., 85, 14; lava-flows with thin tuff-bands, commonly 


yarn 
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aphanitic; thickness at least 250 ft. Extend eastwards, see Mırt- 
CHELL (G.H.), 1934. The Borrowdale Volcanic Series and associat- 
ed rocks in the country between Long Sleddale and Shap, ibid., 
90, 426. 


(W. F. W.). 
NANT DDU BEDS. 
See: Bellerophon Beds. 
NANT-HIR SHALES .......... Ordovician : Caradoc Series 


Type-locality : Nant-hir Valley, near Lake Bala, Merioneth. 


Ewes (G.L.), 1922. The Bala country : its structure and rock- 
succession, Q@.J.G.S., 78, 137-8, 144-5. Hard black shales and sandy 
mudstones, with occasional current-bedding. The Derfel Lime- 
stone occurs near the base. Overlain by the Glyn-Gower Sand- 
stones, underlain by the Volcanic Series of the Arenig Mountains. 
The few graptolites found include Nemagraptus sp., Dicellograp- 
tus sextans and Climacograptus schidrenbergi. 


(W. T. D.). 


NANT-Y-COY BEDS ......... ? Ordovician: Arenig Series 


Type-locality : Nant-y-Coy, a small stream draining east- 
wards into the Cleddau Valley, Trefgarn, Pembrokeshire. 

Described by THomas (H.H.) and Cox (A.H.), 1924. The 
volcanic series of Trefgarn, Roch, and Ambleston (Pembroke- 
shire), Q.J.G.S., 80, 527, 540, as flaggy, silicified, pyritous ashes; 
geological age undetermined but more likely to be Pre-Cambrian 
than Arenig. See Pre-Cambrian fascicule 3a II, p. 56. 


(W.F. W.). 


NANT-Y-MOCH GROUP ....... Ordovician: Ashgill Series 


Type-locality : Nant-y-Méch, north of Pont Erwyd, Cardi- 
ganshire. 

Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardiganshire). 
Q.J.G.S., 65, 468 et seqq., Lit., Map. Blue-grey pyritous shales 
and flags, constituting the lowest of the three subdivisions of 
the Plynlimon Stage. Overlain by the Drosgél Group. Estimated 
thickness about 1000 feet, but may be much less. Fauna mainly 
graptolitic, including Dicellograptus anceps, Orthograptus trun- 
catus and Climacograptus miserabilis. 

(W. T. D.). 


NARROW VEIN .........0.055 Ordovician: Ashgill Series 


Type-area: Corris district, Merioneth. 


Puan (W.J.), 1923. The geology of the district around Corris 
and Aberllefenni (Merionethshire), Q.J.G.S., 79, 512, 521-3, Lit., 
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Map. Subdivision of the Abercorris Group, overlain by the Garn- 
edd-wen Beds and underlain by the Red Vein. Dark-blue well- 
cleaved mudstones, about 60 feet thick, constituting the most 
important slate horizon in the Corris district. Almost unfossilifer- 
ous. 

See also Jenu (R.M.), 1926. The geology of the district around 
Towyn and Abergynolwyn (Merioneth), Q.J.G.S., 82, 475. 


(W. T. D.). 


+NEMAGRAPTUS BEDS ..... Ordovician : Caradoc Series 


LaPwortu (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 36. Lower division of Rorrington ‘Group’, 
shown in stratigraphical section. 

(W. F. W.). 


NEMAGRAPTUS GRACILIS AND OGYGIOCARIS BUCHI 
ZONE A a ANa TNs Ordovician : Caradoc Series 


Eres (G.L.), 1940. The stratigraphy and faunal succession 
in the Ordovician rocks of the Builth-Llandrindod Inlier, Rad- 
norshire, Q.J.G.S., 95, 411-21, described the rocks as pyritic black 
shales and flags, and that there is a gradual passage downwards 
into the zone of Glyptograptus teretiusculus and Ogygiocaris 
buchi. ‘The fauna of the zone of Nemagraptus gracilis and Ogy- 
giocaris buchi is closely bound up with that of the zone of Glypto- 
graptus teretiusculus and Ogygiocaris buchi below. Especially is 
this the case in respect of the Diplograptidae and the trilobites. 
For whilst the abundance of Nemagraptus gracilis, N. pertenuis, 
and N. explanatus is very characteristic of the upper horizon, 
both N. pertenuis and N. explanatus enter in the zone below, 
though they are not common. Several Diplograptidae are common 
to both horizons : for example, Climacograptus antiquus, C. bre- 
vis, C. schärenbergi, Amplexograptus perexcavatus, and Glypto- 
graptus putillus. Glyptograptus teretiusculus is found occasion- 
ally at the base of the higher zone but is soon replaced by G. 
rugosus var. apiculatus, a form almost certainly derived from it; 
and the two other forms, mut. euglyphus and var. siccatus, are 
abundant at the base of the higher zone and range well up into 
it. Glyptograptus putillus, on the other hand, does not seem to 
range up very far. Dicellograptus intortus, an abundant fossil at 
the base of the zone of Nemagraptus gracilis and Ogygiocaris 
buchi, also ranges up; it, too, makes its entry in the lower zone. 

Amongst the trilobites, Ogygiocaris buchi is the dominating 
form at the base but is not quite so common higher up, though 
it seems to range throughout; Ogyginus corndensis is no longer 
found; Ampyx nudus is abundant at the base, but is smaller than 
the forms characteristic of the zone of Glyptograptus teretius- 
culus; it is gradually superseded in the higher beds by Ampyx 
bisectus, which, however, enters in the zone below; in the higher 
beds of the zone of Nemagraptus gracilis and Ogygiocaris buchi, 
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Ampyx nudus is rare. Trinucleus fimbriatus s.s. is common at 
the base of the zone, where it is occasionally accompanied by 
mut. ultimus, and this mutation is the dominant Trinucleus in 
the higher beds of of the zone. Calymene (Platycalymene ) dupli- 
cata is common throughout’. 

(W. F. W.). 


NEMAGRAPTUS GRACILIS SHALES 
Ordovician : Caradoc Series 


Wrams (A.), 1953. The geology of the Llandeilo district, 
Carmarthenshire, Q.J.G.S., 108, has shown that the Llandeilo 
Flags grade upwards into calcareous graptolitic shales. The 
graptolites are correlated with the gracilis Zone and the only 
common trilobite is Telaeomarrolithus radiatus which in all pro- 
bability also occurs in the Rorrington Shales (gracilis Zone) of 
Shropshire, see Wurirrarp (W.F.), 1956. The Ordovician trilobites 
of the Shelve Inlier, west Shropshire, M.P.S., 66. 

(W. F. W.). 


NEMAGRAPTUS GRACILIS ZONE 
Ordovician : Caradoc Series 


Type-area: Southern Uplands of Scotland. 


LapwortH (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 6, 198, named the zone from rocks 
typically developed in the south of Scotland, particularly 
characterized by Nemagraptus [Coenograptus] and the surviving 
dichograptid Didymograptus superstes. Overlain by the zone of 
Dicranograptus clingani and underlain by the zone of Didymog- 
raptus murchisoni. The gracilis Zone was included in the Upper 
Llandeilo, the murchisoni Zone in the Lower Llandeilo, and the 
zone of Glyptograptus teretiusculus had not then been proposed. 

In a table of zones dated 1913 and listed by Etitres (G.L.) and 
Woop (E.M.R.), 1901-18. A monograph of British Graptolites, 
M.P.S., 526, the Nemagraptus gracilis Zone of LapwortH is di- 
vided into Nemagraptus gracilis Zone below, overlain by Clima- 
cograptus peltifer and Diplograptus [Mesograptus| multidens 
Zone. In this restricted sense it was the middle member of three 
zones now included in the ‘ Llandeilian’, of which the lowest was 
the Glyptograptus teretiusculus Zone, which had been split off 
the top of the Didymograptus murchisoni Zone of LAPWORTH. 

Erres (G.L.), 1922. The graptolite faunas of the British Isles, 
P.G.A., 33, 192, divided the Leptograptid Fauna into two parts, 
of which the lower included the teretiusculus and gracilis Zones. 
Erres (G.L.), 1925. The characteristic assemblages of the grap- 
tolite zones of the British Isles, G.M., 62, 341, listed a typical 
fauna of the gracilis Zone as including N. gracilis and its varieties, 
Didymograptus superstes, Climacograptus bicornis, Dicellograptus 
intortus, Hallograptus mucronatus, Leptograptus validus and 
L. grandis; entrance of Nemagrapti and Leptograpti of simple 
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type. Erres (G.L.), 1937. The classification of the Ordovician rocks, 
ibid., 74, 488-9, now included only the teretiusculus and gracilis 
Zones in the ‘ Llandeilian’, restricting the peltifer-multidens and 
clingani Zones to Passage Beds between the ‘Llandeilian > and 
‘Caradocian’. Jones (O.T.), 1955. The geological evolution of 
Wales and the adjacent regions, Q.J.G.S., 111, has cast doubt 
upon the usefulness of Nemagraptus gracilis by itself as an indi- 
cator of zonal age because ‘it occurs both in higher Llandeilo 
rocks and in the lower part of the Bala’. Also described as the 
Nemagraptus gracilis and Ogygiocaris buchi Zone q.v. 

The Caradoc Series as described on page 24 is defined to 
include the gracilis Zone and its equivalents as the basal zone. 

Distribution : Southern Uplands of Scotland, Welsh Border- 
land and Wales. 

(W. F. W.). 


NEMAGRAPTUS GRACILIS ZONE, LOWER. 
See: Hendre Shales or Brown Dicranograptus Shales. 


NEMAGRAPTUS GRACILIS ZONE, UPPER. 
See: Mydrim Limestone. 


NEMAGRAPTUS SHALE ...... Ordovician : Caradoc Series 


Type-locality : south bank of River Severn, north of Bausley 
House, near Middletown, Montgomeryshire. 


Wep (C.B.), 1932. Notes on the Ordovician rocks of Bausley, 
Montgomeryshire, Summ. Prog. G.S.G.B. for 1931, 2, 49-55, Map. 
Dark-grey shales with Nemagraptus sp., Amplexograptus arctus, 
Lasiograptus and Orthograptus. Overlain by Black Grit. Tenta- 
tively correlated with the Nemagraptus gracilis Zone. 


(W.T. D.). 


NESEURETUS BEDS ........... Ordovician: Arenig Series 


The term, often attributed to Hicxs, has gradually come into 
use for Arenig beds, previously claimed by Hicks to be of Tre- 
madoc age, which overlie Upper Cambrian and occur below 
Tetragraptus Shales. Used by GREEN (J.F.N.), 1911. The geology 
of the district around St. David’s, Pembrokeshire, P.G.A., 22, 125, 
135, 140, for dark flags and slates about 1000 feet thick. 

PRINGLE (J.), 1930. The geology of Ramsey Island (Pembroke- 
shire), P.G.A., 41, 7, equated the Neseuretus Beds with the 
Porth Gain Beds and Abercastle Beds qq.v. Although the name 
Neseuretus has been claimed by many investigators as invalid, 
WuirTarp (W.F.), 1960. The Ordovician trilobites of the Shelve 
Inlier, west Shropshire, M.P.S., 139, has established Neseuretus 
to be the senior synonym of Synhomalonotus. 


(W. F. W.). 
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NEVIN SHALES ............ Ordovician : ? Llanvirn Series 


Blue-black shales and mudstones without fossils but are of 
‘Bifidus type’; Martıey (C.A.) and Hear (A.), 1930. The geology 
of the country around Bodfean (south-western Carnarvonshire), 
Q.J.G.S., 86, 155, 166, Map. Possibly overthrust by the kerato- 
phyric rocks of Garn Bodfean. 

(W.F. W.). 


NEWMEAD SERIES .......... Ordovician: Llanvirn Series 


Type-locality : Newmead, about 2 miles north-north-east of 
Builth Wells, Radnorshire. 


Jones (O.T.) and Pucu (W.J.), 1941. The Ordovician rocks 
of the Builth district. A preliminary account, G.M., 78, 189-90, 
divided the Series in ascending order into (i) grey felspar sands 
and boulder beds, (ii) pyritous felspar sands and boulder beds, 
and (iii) rhyolitic ashes qq.v.; average thickness 300 feet but 
locally greater. There is a strong unconformity between the 
Newmead Series and the underlying Builth Volcanic Series ‘ and 
when traced northwards, one after another of the members of 
the latter series is overstepped until near Coedcae, the local base 
of the Newmead Series rests on the upper part of the Bouldery 
Spilitic Ashes. There is a systematic overlap from south to north 
within the series so that at Coedcae only the uppermost beds 
are present’. The authors then proceeded to describe some of 
the alongshore structures associated with the unconformity. ‘ The 
distribution and characters of the boulder beds, their relation to 
the associated sands and the rocks beneath them recall forcibly 
the features of a modern rocky shore and boulder-strewn sands. 
Further, in many places, the Builth Volcanics project through the 
Newmead Series. These projecting bosses are stacks of the under- 
lying rocks which rose very sharply from the shore level and 
were overwhelmed by the Newmead Sands during the submerg- 
ence of the area... One of them near Wern-t6 appears through 
almost the whole thickness of the Newmead Series and may 
have reached a height of about 400 feet. Furthermore, the near- 
by cliffs made of Builth Volcanic rocks appears to have risen 
sharply to a height of at least 100 feet above the level of the 
shore. In many places examination of the stripped surface of 
the Builth Series reveals how the sands penetrated into cavities 
and fissures in what was at that time a wave-worn, rocky fore- 
shore’. 

Jones (O.T.) and Pucm (W.J.), 1949. An early Ordovician 
shore-line in Radnorshire, near Builth Wells, Q.J.G.S., 105, des- 
cribed outliers of the Newmead Series lying to the east of the 
main outcrop. 

Included, with the Builth Volcanic Series and the overlying 
Cwm-amliw Series, in the zone of Didymograptus murchisoni. 


(W. F. W.). 
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NIOBE (AND PSILOCEPHALUS) BEDS f 
Ordovician : Tremadoc Series 


Type-locality : Trinant Valley, near Arenig Fawr, Merioneth. 


Frarnswes (W.G.), 1905. On the geology of Arenig Fawr and 
Moel Llyfnant, Q.J.G.S., 61, 614. Dark, pyritic, flaggy shales and 
slates. with Niobella [Niobe] homfrayi and Psilocephalinella 
[Psilocephalus] innotatus. : 

Originally classified by Frearnsmes (op. cit., 615) with the 
Dolgelly and not with the Tremadoc strata; later included as 
the basal subdivision of the Tremadoc Series, see FEARNSIDES 
(W.G.), 1909. North and Central Wales (limited issue in advance 
publication in Jubilee Volume of the Geologists’ Association), 
794. Now included within the zone of Dictyonema flabelliforme, 
see STUBBLEFIELD (C.J.), 1933. Notes on the fossils, Q.J.G.S., 89, 
374. Niobe Beds, sometimes referred to as Niobe and Psilo- 
cephalus Beds, also recorded from Arthog-Dolgelly area, from 
Tremadoc area where they are also known as the Tyn-llan Beds 
q.v., and from Gloucestershire. FEARNSIDES (W.G.) and Davies 
(W.), 1944. The geology of Deudraeth. The country between 
Traeth Mawr and Traeth Bach, Merioneth, Q.J.G.S., 99, 251, 
stated that the Lower Tremadoc Slates, 200 ft. thick, are the 
equivalent of the Niobe Beds of the Tremadoc area. 


(W. F. W.). 


INODIGUAS He A AA a Melee Ordovician : Caradoc Series 

Type-area : Corris district, Merioneth. 

PucH (W.J.), 1923. The geology of the district around Corris 
and Aberllefenni (Merionethshire), Q.J.G.S., 79, 512, 517-8, Lit., 
Map. Upper subdivision of the Hengae Group, overlain by the 
Broad Vein and underlain by the Ceiswyn Beds. Originally a 
quarry-man’s term, meaning ‘Blue Mark’. A band of jointed 
black shales and mudstones, about 70 feet thick. Graptolites are 
sometimes locally abundant, though not well-preserved. They 
include Dicranograptus clingani, Dicellograptus morrisi, Climaco- 
graptus styloideus and Orthograptus spp. It is probable that both 
the Dicranograptus clingani and Pleurograptus linearis Zones are 
represented. 

See also Jenu (R.M.), 1926. The geology of the district around 
Towyn and Abergynolwyn (Merioneth), Q.J.G.S., 82, 471. 


(W. T. D.). 


NODULAR RHYOLITES ....... Ordovician : Caradoc Series 
Type-area : Snowdon district, Carnarvonshire. 


Wituiams (H.), 1927. The geology of Snowdon (North Wales), 
Q.J.G.S., 83, 353, 364, Lit., Map. The lowest subdivision of the 
Lower Rhyolitic Series, forming the base of the Snowdon Vol- 
canic Suite. Overlain by the Pitt’s Head Rhyolites, underlain by 
the Gwastadnant Grits. The rhyolites constitute an impersistent 
nodular band, up to 20 feet thick. 
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Some of the nodular rhyolites near Beddgelert are now 
considered to be ‘spherical bodies of medium grain welded tuft 
in a matrix of a fine grain welded tuff’, see Rast (N.) et al., 1958. 
Sub-aerial volcanicity in Snowdon, Nature, Lond., 181, 508. 


(W.T.D., W.F. W.). 


(0) 


+ OGYGIA AND ASAPHUS FLAGS 
Ordovician : Llandeilo Series 


Type-localities : Middleton Church and Meadowtown, west 
Shropshire. 


Lapworts (C.) and Warts (W.W.), 1894. The geology of south 
Shropshire, P.G.A., 13, 318. Synonymous with Meadowtown Beds 


q.v. 
(W. F. W.). 


OGYGIA LIMESTONE ........ Ordovician: Arenig Series 


Type-locality : Lleched Erwent, south of Arenig Fawr, Me- 
rioneth. 


Hard rocks containing volcanic detritus and carrying shale- 
lenticles, one or two inches long, which impart a streaked appear- 
ance. ‘Ogygia’ selwyni and Neseuretus [Calymene] parvifrons 
characteristic; the former attaining a length of 8-9 in. FEARNSIDES 
(W.G.), 1905. On the geology of Arenig Fawr and Moel Llyfnant, 
Q.J.G.S., 61, 620, Map. Also known as Erwent Limestone. 


(W.F. W.). 


OGYGIA MARGINATUS BEDS .. Ordovician : Arenig Series 


Title used by STUBBLEFIELD (C.J.), 1933. Notes on the fossils, 
Q.J.G.S., 89, 374, for strata which conformably succeed the Pel- 
tura punctata Beds q.v., and contain Arenig fossils ‘such as 
Phyllograptus and Monobolina plumbea (Salter) along with a 
trilobite and cephalopod species common to the P. punctata beds’. 

Ogygia marginatus Beds succeed the Peltura punctata Beds, 
and consist of mudstones and iridescent shales but in places show 
conglomeratic grits with thin interbedded mudstones. Fauna in- 
cludes ‘Ogygia’ selwyni [marginatus] but Peltura is absent, 
STRAHAN (A.), et al., 1907. South Wales Coalfield, VII, Amman- 


ford, Mem. G.S.G.B., 12, 14. 
(W.F. W.). 


T OGYGIA SHALES (Mount Beds) 
Ordovician : Llandeilo Series 
Type-locality : The Mount, near Rorrington, Shropshire. 
Lapwortu (C.), 1916. In Palaeontological Work, Summ. Prog. 
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G.S.G.B. for 1915, 36. Listed in stratigraphical column; overlain 
by Nemagraptus Beds. 


(W. F. W.). 
OLCHFA SHALES. 
See : Bifidus Shales. 
ONNIAT BEDS =. «ccm © meea aa Ordovician: Caradoc Series 


Type-locality : the River Onny valley between Cheney Long- 
ville and Wistanstow, Shropshire. 


Dean (W.T.), 1958. The faunal succession in the Caradoc 
Series of south Shropshire, B.M. Geol. Bull., 3, (6), 213. Grey 
mudstones, thickness about 150 feet, characterized by the trilo- 
bite genus Onnia and belonging to the Onnian Stage. Underlain 
by mudstones of the Actonian Stage, overlain unconformably by 
Upper Llandovery strata) Known only from the Onny Valley, 
though represented in part by strata in the Cross Fell Inlier, 
Westmorland. In addition to Onnia the fauna includes Loncho- 
domas, Raphiophorus, Remopleurides, Triarthrus, Pseudosphaer- 
exochus and various species of Onniella. Believed to be no later 
in age than the Dicranograptus clingani Zone. 

(W. T. D.). 


ONNIA COBBOLDI ZONE ..... Ordovician : Caradoc Series 
Type-locality : River Onny valley, Shropshire. 


Bancrort (B.B.), 1929. Some new species of Cryptolithus 
(s.l.), from the Upper Ordovician, M.P. Manch. L.P.S., 73, table 
facing 76. Listed in a stratigraphical column; overlain by Crypto- 
lithus gracilis Zone, underlain by Resserella paracyclica Zone. 

Later renamed by Bancrort (B.B.), 1933. Correlation Tables 
of the Stages Costonian-Onnian in England and Wales, published 
by the author, Blakeney, Glos., as the Onnia cobboldi Zone; 
overlain by the Onnia gracilis Zone and underlain by the On- 
niella grandis Zone. Grey calcareous mudstones in the Onny 
Valley. Fauna includes Chasmops, Platylichas and Onniella in- 
constans. For recent description and faunal list see Dean (W.T.), 
1958. The faunal succession in the Caradoc Series of south Shrop- 
shire, B.M. Geol. Bull., 3, (6), 212, 224. 


Distribution : known only from south Shropshire. 
(WT. DY. 


ONNIA GRACILIS ZONE ..... Ordovician : Caradoc Series 
Type-locality : River Onny valley, Shropshire. 


Bancrort (B.B.), 1929. Some new species of Cryptolithus 
(s.l.), from the Upper Ordovician, M.P. Manch. L.P.S., 73, table 
facing 76. Listed in a stratigraphical column; overlain by Crypto- 
lithus superbus Zone, underlain by Cryptolithus cobboldi Zone. 
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Renamed by Bancrort (B.B.), 1933. Correlation Tables of the 
Stages Costonian-Onnian in England and Wales, published by 
the author, Blakeney, Glos., the zone of Onnia gracilis and listed 
in a stratigraphical table as part of a Stage which received the 
name Onnian. Overlain by Onnia superba Zone, underlain by 
Onnia cobboldi Zone. Grey mudstones with a fauna including 
Onnia gracilis, Onniella broeggeri, Lonchodomas and Remopleu- 
rides. See Dran (W.T.), 1958. The faunal succession in the Cara- 
doc Series of south Shropshire, B.M. Geol. Bull., 3, (6), 212, 224, 
for recent account and faunal list. 

Distribution: known from south Shropshire, Westmorland 
and Welshpool. 

(W. T. D.). 


ONNIA SUPERBA ZONE ...... Ordovician : Caradoc Series 
Type-locality : River Onny valley, Shropshire. 


Bancrort (B.B.), 1929. Some new species of Cryptolithus 
(s.l.), from the Upper Ordovician, M.P. Manch. L.P.S., 73, table 
facing 76. Described as the Cryptolithus superbus Zone and listed 
in a stratigraphical column; underlain by Cryptolithus gracilis 
Zone. 

Renamed Onnia superba Zone, BaNncrort (B.B.), 1933. Cor- 
relation Tables of the Stages Costonian-Onnian in England and 
Wales, published by the author, Blakeney, Glos. Topmost zone 
of the Onnian Stage, and underlain by Onnia gracilis Zone. In 
the Onny Valley includes mudstones with Onnia superba, Ampyzx, 
Remopleurides burmeisteri, Flexicalymene and ‘ Orthoceras’. For 
recent account and faunal list see Dean (W.T.), 1958. The faunal 
succession. in the Caradoc Series of south Shropshire, B.M. Geol. 
Bull., 3, (6), 212, 224. 

Distribution : south Shropshire and Westmorland. 


(W.T. D.). 


ONNIAN STAGE ............. Ordovician : Caradoc Series 

Type-locality : River Onny valley, Shropshire. 

Bancrort (B.B.), 1933. Correlation Tables of the Stages Cost- 
onian-Onnian in England and Wales, published by the author, 
Blakeney, Glos. Proposed as the topmost Stage within the Caradoc 
Series of south Shropshire. Listed in stratigraphical table, and 
includes the three cryptolithid zones of Onnia cobboldi, O. gra- 
cilis and O. superba, in ascending order. See also BANCROFT 
(B.B.), 1945. The brachiopod zonal indices of the Stages Coston- 
ian to Onnian in Britain, J. Paleont., 19, 183, 186. See Dean (W.T.), 
1958.. The faunal succession in the Caradoc Series of south Shrop- 
shire, B.M. Geol. Bull., 3, (6), 212, 224, for recent account in which 
the name Onnia Beds is applied to the series of grey mudstones, 
150 feet thick, belonging to the Onnian Stage in the Onny Valley. 

Distribution : Shropshire, Welshpool and Westmorland. 


(W.T. D.). 
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ONNIELLA ASPASIA ZONE ... Ordovician: Caradoc Series } 

Type-locality : near Wistanstow, Shropshire. 

Bancrort (B.B.), 1945. The brachiopod zonal indices of the ~ 
Stages Costonian to Onnian in Britain, J. Paleont., 19, 218. No 
details given of the overlying and underlying beds, and the 
horizon was merely described by BancroFT as occurring about 
50 feet above the base of the Acton Scott Beds. Caleareous mud- — 
stones with a fauna which includes Chasmops, Hedstroemina, 
Chonetoidea, Kjaerina and Oxydiscus. 


(W. T. DJ; 


ONNIELLA DEPRESSA ZONE .. Ordovician : Caradoc Series 
Type-locality : River Onny valley, Shropshire. 
Bancrort (B.B.), 1945. The brachiopod zonal indices of the 

Stages Costonian to Onnian in Britain, J. Paleont., 19, 221. No 

details given of the overlying and underlying beds, or of the 

fauna. 


(W.T.D.). 


ONNIELLA GRANDIS ZONE .. Ordovician: Caradoc Series 
Type-locality : near Hatton, Shropshire. 


Bancrort (B.B.), 1933. Correlation Tables of the Stages 
Costonian-Onnian in England and Wales, published by the 
author, Blakeney, Glos. Proposed as the zonal equivalent of the 
Actonian Stage, though the zonal brachiopod had not at that 
time been described. The species was described and figured in 
1945, Bancrort (B.B.), The brachiopod zonal indices of the Stages 
Costonian to Onnian in Britain, J. Paleont., 19, 217, and the 
horizon of the type-specimens was said to be a few feet above 
the base of the Acton Scott Beds. Overlain by Onnia cobboldi 
Zone, underlain by Onniella reuschi Zone. Mudstones with Hed- 
stroemina, Modiolopsis, Colpomya, Primitia and Tentaculites. 

Distribution : south Shropshire and Westmorland, and, more 
doubtfully, from North Wales. 


(W. T. D.). 


tT ONNIELLA REUSCHI ZONE 
Ordovician: Caradoc Series 
Type-locality : Woolston, Shropshire. 


Superseded by Kjerulfina polycyma Zone. 

Bancrort (B.B.), 1933. Correlation Tables of the Stages 
Costonian-Onnian in England and Wales, published by the 
author, Blakeney, Glos. Overlain by Onniella grandis Zone, un- 
derlain by Wattsella unguis Zone. Type-specimens of O. reuschi 
were described later as coming from the zone of Kjerulfina poly- 
cyma, Bancrorr (B.B.), 1945. The brachiopod zonal indices of 
the Stages Costonian to Onnian in Britain, J. Paleont., 19, 217. | 


(W.T. Die 


s , 
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= ONNIELLA SINUATA ZONE .. Ordovician: Caradoc Series 


Type-locality : River Onny valley, Shropshire. 


Bancrort (B.B.), 1945. The brachiopod zonal indices of the 
Stages Costonian to Onnian in Britain, J. Paleont., 19, 222. Cal- 
careous mudstones with Chasmops, Sowerbyella and Dolerorthis. 
No further details given regarding the adjacent strata, but the 
map in a posthumous paper shows the, presumably, type-locality 
of O. sinuata to occur at an horizon slightly lower than the zone 
of Onnia cobboldi, Bancrort (B.B.), 1949. Upper Ordovician tri- 
lobites of zonal value in south-east Shropshire, P.R.S., (B), 136, 
302. 


(W. T.D.). 
OOLITIC AND NODULAR BEDS. 
See: Oolitic Iron Ore (of Cader Idris). 
ONNY SHALES- n... eraen «ee Ordovician : Caradoc Series 


Type-locality : River Onny valley, Shropshire. 


La Toucme (J.D.), 1884. A Hand-book of the geology of 
Shropshire, London and Shrewsbury, 12. Underlain by the 
Cheney Longville Flags, and proposed as the topmost subdivision 
of the Caradoc Series in south Shropshire. Sometimes known 
as the Trinucleus Shales, the Onny Shales were restricted by 
Bancrort (B.B.), 1933. Correlation Tables of the Stages Costonian- 
Onnian in England and Wales, published by the author, Blakeney, 
Glos., to his Onnia superba Zone. 

(W. T. D.). 


OOLITIC IRON ORE (of Cader Idris) 
Ordovician : ? Llandeilo Series 


Dark mudstones, 10-20 feet thick, containing oolitic iron ore 
of varying purity; no evidence was found by Cox (A.H.), 1925. 
The geology of the Cader Idris Range (Merioneth), Q.J.G.S., 81, 
558, of a non-sequence with the underlying Llyn-y-Gafr Spilitic 
Group. The overlying Llyn-y-Gader Mudstones yield a fauna of 
the zone of Glyptograptus teretiusculus; the Oolitic Iron Ore is 
provisionally attributed to the Llandeilo, particularly as there is 
a gradation into the Llyn-y-Gader Mudstones. 

Wetts (A.K.), 1925. The geology of Rhobell Fawr district 
(Merioneth), Q.J.G.S., 81, 519, suggested that the Llyn-y-Gader 
Slates, including the pisolitic iron ore, are of Nemagraptus gra- 
cilis age and hence belong to the Caradoc Series. 

For further details see Cox (A.H.) and Wetts (A.K.), 1927. 
The geology of the Dolgelley district, Merionethshire, P.G.A., 38, 
287, Map. Recorded as Oolitic and Nodular Beds by Jonzs (B.), 
1933. The geology of the Fairbourne-Llwyngwril district, Merio- 
neth, Q.J.G.S., 89, 163, who believed the rocks are of gracilis age. 
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(Oolitic iron ore [of Cader Idris], continued) 


If this correlation is correct then there is a marked discontinuity — 
between the Caradoc Series and the Lower Llanvirn. 
(W. F. W.). 


t ORDOVIAN SYSTEM 


LaPwoRTH (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 6, 193, referred in a footnote to his 
usage of Ordovician throughout his paper but added that ‘I 
prefer, however, the shorter and more euphonious title of Ordov- 
ian, which I have generally employed elsewhere’. In 1881, On 
the correlation of the Lower Palaeozoic rocks of Britain and 
Scandinavia, G.M., (2), 8. 161, where he mentioned the ‘great 
fossiliferous Cambrian System of Wales’ he stated that ‘the 
highest beds are surmounted with apparent conformity by the 
basal zones of the succeeding Ordovian (or Lower Silurian) 
System’. Hicxs (H.), 1881. The classification of the Eozoic and 
Lower Palaeozoic rocks of the British Isles, Pop. Sci. Rev., n.s., 
5, 13, used Ordovian and stated he adopted ‘this name now in 
preference to that of Lower Silurian, as less likely to lead to 
confusion’. The name Ordovian is also mentioned by WoopwarpD 
(H.B.), 1887. The geology of England and Wales..., 2nd Ed., 
London, 66. Nevertheless, LapwortH (C.), 1879. On the tripartite 
classification of the Lower Palaeozoic rocks, G.M., (2), 6, 14, had 
written that ‘the central system of the Lower Palaeozoics... 
should be called the Ordovician System’. Ordovician therefore 
has written priority over Ordovian. 

(W. F. W.). 


ORTHIDIAN GROUP. 


See : Snowdonian Group. 


ORTHIS ACTONIAE CALCAREOUS BEDS 

Ordovician : Caradoc Series 

Calcareous sandstones which pass near the top of the sub- , 

division into moderately pure lenticular limestones with which 
are interstratified thin beds of pyroclastic material. Fauna in- 
cludes Nicolella actoniae, Estoniops jukesi, Asaphus powisi and 
Platylichas laxatus. Kine (W.B.R.), 1923. The Upper Ordovician 
rocks of the south-western Berwyn Hills, Q.J.G.S., 79, 491. 


(W. F. W.). 


ORTHIS ALTERNATA (Sandstones) ZONE 
Ordovician : Caradoc Series 
Type-locality : south side of Lake Bala, Merioneth. 
Ruppy (T.), 1879. On the upper part of the Cambrian (Sedg- 


wick) and base of the Silurian in North Wales, Q.J.G.S., 35, ` 
200. The name was proposed for strata containing abundant 
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_ Orthis (Heterorthis) alternata; overlain by an upper ash-bed, 
underlain by a lower ash-bed. Erres (G.L.), 1922. The Bala 
_ country: its structure and rock-succession, Q.J.G.S., 78, 140, 
Lit., Map, has shown that the name is synonymous with the Allt- 
Ddu Beds. Kmec (W.B.R.), 1923. The Upper Ordovician rocks of 
the south-western Berwyn Hills, Q.J.G.S., 79, used the term 
Orthis alternata Sandstones for sandstones and fine sandy mud- 
stones with a pyroclastic band. 
(W. T. D.). 


T ORTHIS ARGENTEA ZONE .. Ordovician: Caradoc Series 


Type-locality : Llandewi Velfry, near Haverfordwest, Pem- 
brokeshire. 


Marr (J.E.) and Roperts (T.), 1885. The Lower Palaeozoic 
rocks of the neighbourhood of Haverfordwest, Q.J.G.S., 41, 478. 
Proposed for the uppermost part of the Dicranograptus Shales, 
owing to the abundance of ‘Orthis’ argentea accompanied by 
Turrilepas, ‘Pleurotomaria’, ‘Orthoceras’ and Siphonotreta mi- 
cula. The beds are sandy, black shales and flags, overlain by the 
Robeston Wathen Limestone, and underlain by the lower portion 
of the Dicranograptus Shales. 

(W. T. D.). 


ORTHIS CONFINIS FLAGS .... Ordovician : Caradoc Series 


Type-locality: Minuntion Quarry, south-east of Girvan, 
Ayrshire. 


LapwortH (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 556-9, 661, Lit., Map. Lowest subdivision 
of the Stinchar Limestone Group, overlain by the Maclurea Beds 
and underlain by the Kirkland Conglomerate. Calcareous flags 
with intercalated shales, thickness about 60 to 70 feet. Fauna 
includes ‘Orthis’ confinis and Strophomena. 

(W. T. D.). 


SORTHIS’ CONFINIS ZONE ... Ordovician: Caradoc Series 


Type-locality : not definitely stated, but probably Girvan, 
Ayrshire. 


Bancrort (B.B.), 1929. Some new species of Cryptolithus, 
(s.l.), from the Upper Ordovician, M.P. Manch. L.P.S., 73, table 
facing 76. Proposed as the basal zone of the Girvanian Stage, 
renamed later the Costonian. Correlated originally with the 
Stinchar Limestone Group and the Derfel Limestone, though the 
_ latter was subsequently placed in the Harnagian, BANCROFT 
(B.B.), 1933. Correlation Tables of the Stages Costonian-Onnian 
in England and Wales, published by the author, Blakeney, Glos. 


The zone has not come into general usage. 
(W. T. D.). 


208 7 
f 


t ORTHIS LIMESTONE ....... Ordovician : Caradoc Series 

Type-locality : the gorge at Pont Aberderfel, east of Arenig 
Fawr, Merioneth. 

Superseded by Derfel Limestone. i 

Frarnswes (W.G.), 1905. On the geology of Arenig Fawr and 
Moel Llyfnant, Q.J.G.S., 61, 609, 627-8, Lit., Map. Overlain by 
the Dicranograptus Shales, underlain by the Upper Ashes of 
Arenig. Used by FEARNSIDES as an alternative name for the 
Derfel Limestone q.v., but has not continued in general use. 


(W. T. D.). 


t ORTHIS MUDSTONES AND DICTYOGRAPTUS BEDS 
Ordovician : Arenig Series 


Type-locality : Blaencediw Quarry, north of Whitland, Car- 
marthenshire. 


Evans (D.C.), 1906. The Ordovician rocks of Western Caer- 
marthenshire, Q.J.G.S., 62, 607, Map, described the rocks as gritty 
black mudstones with common ‘Orthis’ carausii, with inter- 
bedded harder bands yielding dendroids, brachiopods, and tri- 
lobites including ‘Ogygia’ selwyni. 

(W. F. W.). 


PADDY END RHYOLITES 
Ordovician : Llanvirn and ? Llandeilo Series 


Type-locality : Paddy End Mines, Coniston, Lancashire. 


Mitcuett (G.H.), 1940. The Borrowdale Volcanic Series of 
Coniston, Lancashire, Q.J.G.S., 96, 305; summit of rhyolites flow- 
brecciated. Thickness 0-750 ft., rhyolites being absent in west 
of area. 


(W. F. W.). 


PANDY ASH a aa Sete Ordovician : Caradoc Series 


Type-locality : Pandy, south-south-west of Glyn Ceiriog, 
Denbighshire. 


First recorded by Groom (T.) and Laxe (P.), 1908. The Bala 
and Llandovery rocks of Glyn Ceiriog (North Wales), Q.J.G.S., 
64, 558-65, as the Craig-y-Pandy Ash q.v. 

Described as massive, coarse and fine-grained, keratophyric 
ash by Wits (L.J.), 1920. The geology of the Llangollen district, 
P.G.A., 31, 10. 

Further mentioned in Wits (L.J.) and SMITH (B.), 1922. The 
Lower Palaeozoic rocks of the Llangollen district, with special 
reference to the tectonics, Q.J.G.S., 78, 181-2, Map, where this 
horizon was recognized as variable in thickness. 


? 


— 
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- For additional details see Wepp (C.B.) et al., 1927. Wrexham, 
Part I, Lower Palaeozoic and Lower Carboniferous rocks, Mem. 
G.S.G.B., 29-32, 41-3. WEDD (C.B.) et al., 1929. Oswestry, Mem. 
G.S.G.B., 46, 66. 

(W.F. W.). 


PANDY SERIES .2........sn0-.- Ordovician : Caradoc Series 
Type-area : Ceiriog Valley, near Glyn Ceiriog, Denbighshire. 


Groom (T.) and Lake (P.), 1908. The Bala and Llandovery 
rocks of Glyn Ceiriog (North Wales), Q.J.G.S., 64, 554. A series 
of alternating ashes and sediments, overlain by the Graptolitic 
Slates, from which they were described as being separated by 
a stratigraphical break. Made up of the following subdivisions, 
in ascending order: Cwm Clwyd Ash, Teirw Beds, Craig-y- 
Pandy Ash, Bryn Beds and Pen-y-graig Ash qq.v. 


(WiytD,). 


PANT-Y-WRACH BEDS ........ Ordovician: Arenig Series 


Type-locality : Pant-y-wrach, 1 mile north-east of Penrhyn- 
deudreath, Merioneth. 


The beds are probably in contact with the Garth Flagstones 
and from a level driven into the hill slates yielded abundant 
Azygograptus lapworthi associated with Phyllograptus cf. angus- 
tifolius. These grey slates may belong to the top of the Extensus 
Zone or base of Hirundo Zone. Overlain by the Moelwyn Volcanic 
Series. See FEaRNSDES (W.G.) and Davies (W.), 1943. The geology 
of Deudraeth. The country between Traeth Mawr and Traeth 
Bach, Merioneth, Q.J.G.S., 99, 253, Map. 

(W.E. W.). 


PARW YD: GRIT... sissica ie aito 85.510" Ordovician: Arenig Series 


Type-locality : Parwyd, a cove south-west of Aberdaron, 
Carnarvonshire. 


Matiey (C.A.), 1928. The Pre-Cambrian Complex and 
associated rocks of south-western Lleyn (Carnarvonshire), 
Q.J.G.S., 84, 488, 492, applied the term to a laminated grit or 
sandstone, about two feet thick, of basal Ordovician age which 
rests upon the Gneisses of Pre-Cambrian age. 

Mattey (C.A.), 1932. The geology of the country around, 
Mynydd Rhiw and Sarn, south-western Lleyn, Carnarvonshire, 
Q.J.G.S., 88, 241, described a comparable unconformable relation- 
ship at Wig where a basal Ordovician conglomerate, 6-9 in. thick 
- and containing pebbles of chert, rests upon Pre-Cambrian mica- 
schists. 

SHACKLETON (R.M.), 1956. Notes on the structure and relations 
of the Pre-Cambrian and Ordovician rocks of south-western 
Lleyn (Caernarvonshire), Liverpool Manch. G.J., 1, 409, has re- 
cognized the Arenig unconformity in the farmyard at Penrhyn 


, | 
20 i 
(Parwyd Grit, continued) 


mawr. ‘Ordovician shales, with 0.3 metres conglomerate at the 
base, resting with angular unconformity on a smoothly eroded 
surface of gneiss. Bolopora occurs in the conglomerate’. 


(W. F. W.). 


PASSAGE BEDS (of St. Tudwal’s) 
Ordovician: Arenig Series 


Type-locality : Porth Fawr, St. Tudwal’s Peninsula, Carnar- 
vonshire. 


Greenish-yellow sandstones with interbedded mudstones and 
shales form passage beds between the Tudwal Sandstones and 
Grits and the overlying Llanengan Mudstones qq.v. The shales 
and mudstones, 30 feet thick, have yielded Azygograptus eivon- 
icus. Nıcmoras (T.C.), 1915. The geology of the St. Tudwal’s 
Peninsula (Carnarvonshire), Q.J.G.S., 71, 112. 

(W. F. W.). 


PEBBLY FELSPAR ASHES ... Ordovician : Llanvirn Series 
Type-area: Carneddau Range, Radnorshire. 


Described by Jonss (O.T.) and Pucu (W.J.), 1941. The Ordo- 
vician rocks of the Builth district. A preliminary account, G.M., 
78, 188, as coarse-grained with well-rounded pebbles of felsites 
and other rocks; in places agglomeratic and include many shale 
fragments. Thickness 300 feet, which estimate was later reduced 
to about 200 feet by Jones (O.T.) and Pucu (W.J.), 1949. An early 
Ordovician shore-line in Radnorshire, near Builth Wells, Q.J.G.S., 
105, 66; widespread occurrence. Pebbles and boulders consist 
mainly of keratophyre and flow-banded rhyolites from about 
1 foot to a maximum of over 6 feet in size; boulder-beds occur 
on two or more horizons. The conditions under which the boulder- 
beds were formed were described as ‘a shore-line with cliffs 
of keratophyre subjected to attack by the waves of the sea; parts 
of the shore were covered by large boulders, while the base of 
the cliff became in places fluted by the to-and-fro wash of the | 
waves’. 

Included in the zone of Didymograptus murchisoni. 


(W.F. W.). 


PELTURA PUNCTATA BEDS ... Ordovician: Arenig Series 


Type-locality : Nant-y-Glasdwr, 24 miles south-west of 
Carmarthen. 


CrosrieLp (M.C.) and Sxeat (E.G.), 1896. On the geology of 
the neighbourhood of Carmarthen, Q.J.G.S., 52, 525, 531, Map, 
described the rocks as fine-grained bluish grey shales with occa- 
sional bands of micaceous sandstones; overlain by Arenig Beds. , 
Fossils include Triarthrus [Peltura] punctata as the dominant 
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form accompanied by ‘Ogygia’ selwyni [marginata] and other less 
characteristic forms. Correlated with the Tremadoc Slates but 
the authors observed ‘that we have not found in these beds a 
single fossil which is characteristic of the Tremadoc Slates in 
other parts of Britain’. 

The first usage of the term Peltura punctata Beds appears 
to have been by Tuomas (H.H.) in Srranan (A.) et al., 1907. 
South Wales Coalfield, VII, Ammanford, Mem. G.S.G.B., 3, 
6, 277, and although the rocks are included in the Cambrian 
System and correlated with the Tremadoc Series yet it is noted 
that they form ‘a more or less perfect passage into the overlying 
Arenig rocks’. The Peltura punctata Beds were also described by 
Tuomas (H.H.) in STRAHAN (A.) et al., 1909. South Wales Coal- 
field, X, Carmarthen, Mem. G.S.G.B., 5-8, and the Parabolinella 
sp. mentioned by CROsSFIELD and SKEAT was referred to Parabo- 
linella rugosa, and Dikelocephalus serratus was also recorded. This 
latter identification was not mentioned by Lake (P.), 1906-46. 
A monograph of the British Cambrian Trilobites, M.P.S., 122, and 
the Parabolinella was listed as a variety of rugosa (p. 67); 
HENNINGSMOEN (G.), 1957. The trilobite Family Olenidae, Norske 
Vid.-Akad., Oslo, Mat.-Naturv. Klasse, 137, thought that the 
Welsh specimens might be the same as P. rugosa from the 
Ceratopyge Limestone. 

STUBBLEFIELD (C.J.), 1933. Notes on the fossils, Q@.J.G.S., 89, 
374, re-examined the fauna from the Peltura punctata Beds and 
has affirmed their Arenig age; the ‘beds pass up conformably 
into the Ogygia marginatus beds..... which yield Arenig fossils 
such as Phyllograptus and Monobolina plumbea (Salter) along 
with a trilobite and cephalopod species common to the P. punc- 
tata beds’. THomas (H.H.), in discussion, op. cit., 377, supported 
the opinion that the beds are of Arenig age and reported the 
presence of Ogygia selwyni. 

Peltura punctata has been referred to Triarthrus by HEN- 
NINGSMOEN (G.), 1957, op. cit., 149. 

(W. F. W.). 


PENARFYNYDD SHALES .... Ordovician: Llanvirn Series 


Type-locality : Mynydd Penarfynydd, south-west of Porth 
Neigwl, Lleyn Peninsula, Carnarvonshire. 


‘The uppermost 30 feet or so of the sediments are contact- 
altered. The lowest beds contain Glyptograptus dentatus, Cryp- 
tograptus tricornis, and Thysanograptus retusus, with an occa- 
sional Didymograptus bifidus. The middle beds contain the ty- 


. pical form of D. bifidus together with a broader variety which 


approaches D. geminus’ which indicates a position near to the 
top of the zone of Didymograptus bifidus. Matury (C.A.), 1932. 
The geology of the country around Mynydd Rhiw and Sarn, 
south-western Lleyn, Carnarvonshire, Q.J.G.S., 88, 246. 


(W.F. W.). 
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PENARWEL SHALES ......... Ordovician : Caradoc Series 
Type-locality : Penarwel, near Llanbedrog, Carnarvonshire. 


Matiry (C.A.), 1938. The geology of the country around 
Pwllheli, Llanbedrog and Madryn, south-west Carnarvonshire, 
Q.J.G.S., 94, 577, 591 et seqq., Lit., Map. Overlain by the Crugan 
Mudstones (Ashgill), underlain by felsites of a volcanic series. 
Matiry referred to the beds both as Penarwel Shales and 
Penarwel Mudstones. They contain a graptolitic fauna, including 
Climacograptus schérenbergi, Diplograptus multidens compactus, 
Dicranograptus clingani and Orthograptus truncatus, and are 
considered to be high in the Dicranograptus clingani Zone. 


(W. T. D.). 


` PENCIL SLATES, LOWER ... Ordovician: Tremadoc Series 


Cox (A.H.) and Wetts (A.K.), 1920. The Lower Palaeozoic 
rocks of the Arthog-Dolgelley District (Merionethshire), Q.J.G.S., 
76, 263. Lowest 40 ft. consist of dark-grey mudstone suceeded 
by blue slates showing a ‘needle’ or ‘pencil’ cleavage. 


(W. F. W.). 


PENCIL SLATES, UPPER ... Ordovician: Tremadoc Series 


Cox (A.H.) and Wetts (A.K.), 1920. The Lower Palaeozoic 
rocks of the Arthog-Dolgelley District (Merionethshire), Q.J.G.S., 
76, 264. Soft slates which cleave into long splinters. Insufficient 
faunal evidence makes it impossible to correlate these rocks. 


(W. F. W.). 


PENMORFA BEDS .......... Ordovician : Tremadoc Series 
Type-locality : in the street of Penmorfa, Carnarvonshire. 


FEARNSIDES (W.G.), 1910. The Tremadoc Slates and associated 
rocks of south-east Carnarvonshire, Q.J.G.S., 66, 161. Flaggy 
mudstones and thin-bedded slates correlated with the zone of 
Shumardia pusilla. Richly fossiliferous horizons yield the zone- 
fossil, Agnostus sidenbladhi, Apatokephalus serratus, Asaphellus 4 
homfrayi, Orometopus elatifrons, Parabolinella triarthra, Sym- 
physurus crofti, Macrocystella mariae. Occur in the Arenig area 
where they are known as the Amnodd or Shumardia Shales. 


(W. F. W.). 


PENNANT SLATES AND QUARTZITES 
Ordovician : ? Arenig Series 

Type-area: Pennant Valley, west of Moel Hebog, Carnar- 
vonshire. 

Unfossiliferous slates and grits which ‘ overlie Ffestiniog beds 
and underlie slates with Didymograptus bifidus; they are thought 
to be of Arenigian [age] but may be Cambrian’. Thickness 
0-400 feet. SHackLeTon (R.M.), 1959. The stratigraphy of the 
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Moel Hebog district between Snowdon and Tremadoe, Liverpool 
Manch. G.J., 2, 224, Map. 


(W. F. W.). 


PENPRYS SHALES ........... Ordovician : Caradoc Series 


Type-locality : Penprys, about 2 miles east-north-east of 
Bodfean, Lleyn Peninsula, Carnarvonshire. 


Pale-blue fissile shales with ‘flaggy, ashy and gritty’ beds 
in lower part. Provide a Caradoc fauna. Matiey (C.A.) and 
Hearp (A.), 1930. The geology of the country around Bodfean 
(south-western Carnarvonshire), Q.J.G.S., 86, 159, Map. 


(W.F. W.). 


PENRHYN-GWYN LAVA ..... Ordovician: Llanvirn Series 


Porphyritic andesitic lava which occurs at the top of the 
Crogenen Slates and has been traced over six miles. Cox (A.H.), 
1925. The geology of the Cader Idris Range (Merioneth), Q.J.G.S., 
81, 552. 

(W. F. W.). 


PEN-Y-DDINAS GRITS ....... Ordovician : ? Ashgill Series 


Type-locality : Pen-y-Ddinas Hill, south-east of Llansawel, 
Carmarthenshire. 


Drew (H.) and SraTER (LL.), 1910. Notes on the geology of 
the district around Llansawel (Carmarthenshire), Q.J.G.S., 66, 
405, 408, 414-6, Map. Massive beds of hard, grey quartzite. 
Included in the Caio Group, overlain by the Llathige Shales and 
Mudstones and underlain by the Beili Tew Group. Believed to 
pass laterally into the Shon Nicholas Conglomerate south-east 
from Llansawel. No fossils recorded. The beds were thought by 
Drew and SLATER to be Llandovery in age, but have since been 
included in the Ordovician, see Davies (K.A.) and Pratt (J.I), 
1933. The conglomerates and grits of the Bala and Valentian 
rocks of the district between Rhayader (Radnorshire) and Llan- 
sawel (Carmarthenshire), Q.J.G.S., 89, 203. 

(W. T. D.). 


PEN-Y-GADER GROUP ..... Ordovician : ? Llandeilo Series 

Type-locality : Pen-y-Gader, Cader Idris, Merioneth. 

Name introduced in stratigraphical column by Cox (A.H.) 
and We ts (A.K.), 1916. The Ordovician sequence in the Cader 
Idris district (Merioneth), B.A.A.S. Rep. for 1915 (Manchester), 
424. 

Typically spilitic pillow-lavas with subordinate pyroclastic 
bands, which westwards become dominantly made of pyroclastics. 
Cox (A.H.), 1925. The geology of the Cader Idris Range (Merio- 
neth), Q.J.G.S., 81, 561. Overlain by the Llyn Cau Mudstones 
which, like the underlying Llyn-y-Gader Mudstones, carry 
Glyptograptus teretiusculus. 
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(Pen-y-Gader Group, continued) 

The Upper Basic or Pen-y-Gader Group is well displayed 
on Craig-y-Benglog in the Rhobell Fawr district but here the 
volcanic sequence has been claimed as of Caradoc age, zone of 
Nemagraptus gracilis, see Writs (A.K.), 1925. The geology of 
Rhobell Fawr district (Merioneth), Q.J.G.S., 81, 506. 

For further details see Cox (A.H.) and Wetts (A.K.), 1927. 
The geology of the Dolgelley district, Merionethshire, P.G.A., 38, 
291, Map, and Davies (R.G.), 1959. The Cader Idris Granophyre 
and associated rocks, Q.J.G.S., 115, 193. 

(W. F. W.). 


PEN-Y-GARNEDD BEDS ...... Ordovician : Caradoc Series 

Type-locality : Pen-y-garnedd, north-west of Llanfyllin, 
Montgomeryshire. 

Wepp (C.B.) et al., 1929. Oswestry, Mem. G.S.G.B., 42, 50. 
Made up of the Pen-y-garnedd Limestone and the Pen-y-garnedd 
Shales. Overlain by the Ddolhir Beds, underlain by the Allt-tair- 
ffynnon Beds. Correlated with the Blaen-y-cwm Beds q.v. See 
also WuITTINGTON (H.B.), 1938. The geology of the district around 
Llansantffraidd ym Mechain, Montgomeryshire, Q.J.G.S., 94, 427, 
430-2. 

(W. T. D.). 


PEN-Y-GARNEDD LIMESTONE . Ordovician: Caradoc Series 


Type-locality : Pen-y-garnedd, north-west of Llanfyllin, 
Montgomeryshire. 


Wepp (C.B.) et al., 1929. Oswestry, Mem. G.S.G.B., 42, 44, 54, 
63, 66, Lit. Calcareous development at the base of the Pen-y- 
garnedd Shales, found only in the Llanfyllin district. Underlain 
by the Allt-tair-ffynnon Beds. Lenticular limestones with 
associated shales and ashy beds, the total thickness being up to 
100 feet. 

See also WurtTincTON (H.B.), 1938. The geology of the district 
around Llansantffraidd ym Mechain, Q.J.G.S., 94, 427, 430. 


(W.T.D.). 


PEN-Y-GARNEDD SHALES .... Ordovician: Caradoc Series 


Type-locality : Pen-y-garnedd, north-west of Llanfyllin, 
Montgomeryshire. 


Kine (W.B.R.), 1923. The Upper Ordovician rocks of the 
south-western Berwyn Hills, Q.J.G.S., 79, 492. The term was 
originally used to include both black limestones and overlying 
black shales, but is now restricted to the shales. Fossils mainly 
graptolites, indicating the highest part of the Pleurograptus 
linearis Zone. Overlain by Ashgill strata with Phillipsinella, un- 
derlain by the Pen-y-garnedd Limestone. ; 

See Wep (C.B.) et al., 1929. Oswestry, Mem. G.S.G.B., 40, 42, 
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45, 54, 64, 66, Lit. Correlated with the Blaen-y-Cwm Beds. 
Wuirrincton (H.B.), 1938. The geology of the district around 
Llansantffraid ym Mechain, Q.J.G.S., 94, 427-32. 

(W. T.D.). 


PEN-Y-GRAIG ASH ........... Ordovician : Caradoc Series 
Type-locality : Pen-y-graig Farm, Glyn Ceiriog, Denbigshire. 
Groom (T.) and Lage (P.), 1908. The Bala and Llandovery 

rocks of Glyn Ceiriog (North Wales), Q.J.G.S., 64, 569. A pyro- 

clastic bed a few feet thick which is overlain by the Graptolitic 

Slates q.v. 

Stated to be only locally developed by Wits (L.J.), 1920. 
The geology of the Llangollen district, P.G.A., 31, 10. 

A thin impersistent keratophyric ash developed west of the 
Glyn Valley which is thought to be absent east of this valley, 
see Wits (L.J.) and SmirH (B.), 1922. The Lower Palaeozoic 
rocks of the Llangollen district, with special reference to the 
tectonics, Q.J.G.S., 78, 181-3, Map. 

For further details see Weno (C.B.) et al., 1927. Wrexham, 
Part I, Lower Palaeozoic and Lower Carboniferous rocks, Mem. 
G.S.G.B., 29, 31-3, 43-4. Wepp (C.B.) et al., 1929. Oswestry, Mem. 
G.S.G.B., 47, 66. 

(W. F. W.). 


+ PHACOPS MUCRONATUS BAND 
Ordovician : Ashgill Series 

Type-locality : Cautley district, Yorkshire. 

Superseded by Dalmanitina mucronata Beds. 

Marr (J.E.), 1913. The Lower Palaeozoic rocks of the Cautley 
district (Yorkshire), Q.J.G.S., 69, 5-7, 13. Overlain by Ashgill 
Shales, underlain by a volcanic ash. Calcareous beds with Dal- 
manitina [Phacops] mucronata, cystids, machaeridians and brach- 
iopods. 


(W. T. D.). 
PHACOPS MUCRONATUS BEDS. 
See: Dalmanitina mucronata Beds. 
PHACOPS ROBERTSI BEDS. 
See: Dalmanitina robertsi Beds. 
PHILLIPSINELLA BEDS ....... Ordovician : Ashgill Series 


Type-locality : Ash Gill Beck, near Coniston, Lancashire. 


Marr (J.E.), 1916. The Ashgillian succession in the tract to 
the west of Coniston Lake, Q.J.G.S., 71, 192-7, 198-202, Lit. Blue 
ashy beds, thickness 7 ft., overlain by White Limestone, under- 
lain by the Calymene Beds. Fauna includes Phillipsinella para- 
bola, Staurocephalus, Tretaspis, Remopleurides and orthid brach- 
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(Phillipsinella Beds, continued) 


iopods. Correlated by Marr with the Dalmanitina [Phacops] 
robertsi Beds of the Cautley district, Yorkshire. Jest 


PHILLIPSINELLA BEDS, LOWER ; 
Ordovician: Ashgill Series 


Type-locality : Aber Marchnant Farm, near Lake Vyrnwy, 
Montgomershire. 


Term used by Kine (W.B.R.), 1923. The Upper Ordovician 
rocks of the south-western Berwyn Hills, Q.J.G.S., 79, 494, for 
dark blocky shales which contain a fauna typical of the lower 
part of the Ashgill Series. Underlain by the Pen-y-garnedd 
Shales belonging to the Caradoc Series. Fauna includes Chris- 
tiania tenuicincta, Flexicalymene aff. quadrata, cheirurids, Cybele 
verrucosa, Platylichas laxatus, Phacopidina apiculata, Dalmanitina 
robertsi, Phillipsinella parabola and trinucleids. 

(W. F. W.). 


PHILLIPSINELLA BEDS, UPPER 
Ordovician : Ashgill Series 


Grouped with the Calymene quadrata Mudstones by KING 
(W.B.R.), 1923. The Upper Ordovician rocks of the south-western 
Berwyn Hills, Q.J.G.S., 79, 490. 

(W. F. W.). 


PHILLIPSINELLA PARABOLA ZONE 
Ordovician : Ashgill Series 


Type-locality : Llansantffraid ym Mechain district, Mont- 
gomeryshire. 


WnuarrrınGTON (H.B.), 1938. The geology of the district around 
Llansantffraid ym Mechain, Montgomeryshire, Q.J.G.S., 94, 426, 
432-4, Lit., Map. Lowest subdivision of the Tre-wylan Beds, over- 
lain by the Diacalymene drummuckensis Zone and underlain by 
the Pen-y-Garnedd Shales. Dark mudstones, total thickness about 
100 feet, containing Phillipsinella parabola, Tretaspis, Platylichas, 
Fe aer Christiania tenuicincta, Leangella scissa and Sampo 
ruralis. 


(W. T. D.). 


PHYLLOPORA BEDS .......... Ordovician : Ashgill Series 
Type-locality : Backside Beck, near Sedbergh, Yorkshire. 


Marr (J.E.), 1907. On the Ashgillian Series, G.M., (5), 4, 69. 
Listed in table, underlain by Ashgill Shales, and correlated with 
the Slade-Beds of South Wales. Marr stated that the Slade Beds 
were often crowded with Phyllopora hisingeri, and noted the 
same form in the upper part of the Ashgill Shales near Sedbergh. 
In a later paper he placed ‘ Ashgill Shales (with Phyllopora Beds 
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near the top)’ in the Upper Ashgill, see Marr (J.E.), 1913. The 
Lower Palaeozoic rocks of the Cautley district (Yorkshire), 
Q.J.G.S., 69, 5, Lit. 

(W.T. D.). 


PILLOW (Spilite) LAVAS (Division) 
Ordovician : Llanvirn Series 


Described as separating an upper from a lower rhyolitic suite 
of rocks. Cox (A.H.), 1930. Preliminary note on the geological 
structure of Pen Caer and Strumble Head, Pembrokeshire, 
P.G.A., 41, 286. 

Tuomas (G.E.) and Tuomas (T.M.), 1956. The volcanic rocks 
of the area between Fishguard and Strumble Head, Pembroke- 
shire, Q.J.G.S., 112, stated that although pillow-lavas predominate, 
the division contains diverse types of rocks, including the inter- 
calated Strumble Head Series q.v. which comprise pyroclastic 
and sedimentary rocks. The Pillow Lava Division is about 3000 
feet thick in the extreme north of Pen Caer and this is claimed 
to be ‘ greatest local development of pillow-lavas in Wales’. The 
major outcrop extends over five miles from Porth Maen-melyn 
on the west to Maen Jaspis on the east. Eastwards at Lampit 
Bach it has become a single lava-flow with tuffs and calcareous 
agglomerate, and on the eastern side of Lower Fishguard Harbour 
this single lava-flow is replaced by felspathic sands. From this 
attenuation it was deduced that ‘the main centres of eruption 
were located somewhere in the vicinity of Strumble Head’. 


(W. F. W.). 


PISOLITIC IRON ORE (of Anglesey) 
Ordovician: Llanvirn, ? Llandeilo and Caradoc Series 


The pisolitic iron ore is known at fifteen localities according 
to GREENLY (E.), 1919. The geology of Anglesey, Mem. G.S.G.B., 
2, 406, and where fossils have been collected it ‘is on or near 
the zone of Glyptograptus teretiusculus, and is elsewhere, just 
below the sooty, but above the cherty shales of the zone of 
Nemagraptus gracilis. At Llangoed it seems to lie near to that of 
Didymograptus murchisoni’. 

For additional details see SrraHan (A.) et al., 1920. Iron Ores. 
Pre-Carboniferous and Carboniferous bedded ores of England 
and Wales, Mem. G.S.G.B. Spec. Rep. Min. Res., 13, 13-18. 


(W. F. W.). 


PISOLITIC IRON ORE (of Deudraeth) 
Ordovician : Caradoc Series 
FrarnsipoEs (W.G.) and Davies (W.), 1943. The geology of 
Deudraeth. The country between Traeth Mawr and Traeth Bach, 
Merioneth, @.J.G.S., 99, 265, 271, accepted these sedimentary iron 
ores of Bwlch-y-plwm and Rhyd as of gracilis age. 


(W. F. W.). 
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PISOLITIC IRON ORE (of Llandegai) À 
Ordovician : Llandeilo Series 


Type-locality : Llandegai on River Ogwen, near Bangor, 
Carnarvonshire. 

Srranan (A.) et al., 1920. Iron Ores. Pre-Carboniferous and 
Carboniferous bedded ores of England and Wales, Mem. G.S.G.B. 
Spec. Rep. Min. Res., 13, 19, showed there is a black pisolitic iron 
ore (2 feet), separated by 9 in. of flaggy shale (alternating with 
pisolitic ore) from a red pisolitic iron ore 11 ft. 3 in. thick. 

Also mentioned as being ‘ strongly oolitic, some of its pisoliths 
attaining two-thirds of an inch in length..... The adjacent shale 
is ferrified’. This principal ironstone (there are other minor ones 
in the Extensus Zone and Hirundo Zone) occurs in the zone of 
Glyptograptus teretiusculus. GREENLY (E.), 1944. The Ordovician 
rocks of Arvon, G.M., 100, 77. 

(W. F. W.). 


PISOLITIC IRON ORES (or North Wales) 
Cambrian, Upper, to Ordovician : Caradoc Series 


Putrrey (W.), 1933. The iron-ore oolites and pisolites of 
North Wales, Q.J.G.S., 89, 401-30, Lit., gave a regional description 
of these deposits which have been recorded from Anglesey, south- 
eastwards to Cader Idris and eastwards to Trefriw in the Conway 
Valley. The ores are found over ‘an area of 1500 square miles. 
They are accompanied by sideritic and chloritic mudstones, and 
are interbedded with marine sediments at various horizons, from 
Upper Cambrian to Middle Ordovician ..... The unaltered ooliths 
consist of minute tangentially arranged flakes of chlorites, of va- 
riable composition, sometimes chamositic, otherwise thuringitic ... 
The chlorites are replaced locally by siderite, magnetite, pyrite, 
and secondary chlorites’. Putrrey adduced evidence in support 
of the sedimentary origin of the ores (p. 416). Sometimes referred 
to as Oolitic Iron ore q.v. as in the Cader Idris area. 


(W. F. W.). 


PISOLITIC IRON ORE (of St. Tudwal’s) 
Ordovician : Caradoc Series 


Associated with the Hen-dy-Capel Mudstones which belong 
to the gracilis Zone. NıcHoras (T.C.), 1915. The geology of the 
St. Tudwal’s Peninsula (Carnarvonshire), Q.J.G.S., 71, 114, 123, 
held the opinion, which has been substantiated by PuULFREY (W.), 
1933. The iron-ore oolites and pisolites of North Wales, Q.J.G.S., 
89, 416, that the iron ore is of sedimentary origin. 


(W. F. W.). 
PISOLITIC IRON ORE (of Trefriw) 
Ordovician: Caradoc Series 


Type-locality : Cae Céch, Trefriw, Conway Valley, Carnar- ` 
vonshire. 
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The pyritic ores of Trefriw were interpreted as having been 
_ developed through high metamorphism of pisolitic iron ores. They 
_ are associated with hard, flaggy, black shales which have provided 
a graptolitic assemblage indicative of the zone of Nemagraptus 
gracilis. SHERLOCK (R.L.), 1918. The geology and genesis of the 
Trefriw Pyrites Deposit, Q.J.G.S., 74, 106-15. 
(W.F. W,). 


PISOLITIC IRON ORE (of Tremadoc) 
Ordovician : Caradoc Series 


The ore occurs in lenticular masses which apparently occur 
sporadically through a zone of crushing involved in the Pen- 
morfa thrust-plane; the ore-masses however show no signs of 
crushing, although the shale in which they are included are 
gnarled and shivered. Frarnsmwes (W.G.), 1910. The Tremadoc 
Slates and associated rocks of south-east Carnarvonshire, Q.J.G.S., 
66, 171, Map, held the opinion that the iron ore is secondary or 
metasomatic in origin; however, the shales in which the ore is con- 
tained are of Caradoc age. Putrrey (W.), 1933. The iron-ore 
oolites and pisolites of North Wales, Q.J.G.S., 89, 416, supplied 
strong evidece in favour of the sedimentary origin of the iron 
ore, and in the discussion FEARNSIDES accepted that the iron ore 


had had its origin upon the ocean floor. 
(W. F. W.). 


PITT’S HEAD RHYOLITES (Rhyolitic Group, Lavas) 
Ordovician : Caradoc Series 


Type-locality : Pitt’s Head, Snowdon district, Carnarvonshire. 


The term Pitt’s Head Rhyolite appears to have been intro- 
duced by Harker (A.), 1889. The Bala Volcanic Series of Caer- 
narvonshire and associated rocks, Cambridge, 13-14, 21-2, who 
supplied a petrographical description and a chemical analysis of 
the rock. 

Wims (H.), 1927. The geology of Snowdon (North Wales), 
Q.J.G.S., 83, 353, 364-8, Lit., Map. A subdivision of the Lower 
Rhyolitic Series, the lowest portion of the Snowdon Volcanic 
Suite. Overlain by the Flinty Rhyolites, underlain by the Nodular 
Rhyolites. Known also as the Pitt’s Head Lavas, they comprise 
strongly-banded potash-rhyolites, and are widespread in the 
Snowdon district. Thickness is from 150 to 200 feet. 

SHACKLETON (R.M.), 1959. The stratigraphy of the Moel Hebog 
district between Snowdon and Tremadoc, Liverpool Manch. G.J., 
2, 237, recognized a subdivision into (i) basal tuff, (ii) lower Pitt’s 

. Head rhyolite, (iii) rhyolitic tuff and conglomerate and (iv) upper 
Pitts Head rhyolite. Total thickness 220-600 feet. The Llwyd 
Mawr Rhyolites q.v. are tentatively correlated with the Pitt’s 


Head Rhyolites. 
(W.T.D., W.F. W.). 
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PLACE FELL GROUP 
Ordovician : Llanvirn and ?Llandeilo Series 


MoseLey (F.), 1959. The Succession and Structure of the 
Borrowdale Volcanic rocks south-east of Ullswater, P.G.S., 
No. 1573, 6; ‘ andesitic and felsitic tuff with flows of basic andesite 
and basalt’; thickness 2500 ft. 

(W. F. W.). 


PLANTINHEAD FLAGSTONES Ordovician: Caradoc Series 


Type-locality : stream west of Plantinhead Farm, near Gir- 
van, Ayrshire. 

Lamont (A.), 1935. The Drummuck Group, Girvan..., T.G.S. 
Glas., 19, 290, 293-4, Lit., Map. Lower subdivision of the Ardwell 
Group, overlain by the Ardwell Flagstones and underlain by the 
Balclatchie Group of the Barr Series. Grey and purple shales 
and flags containing Climacograptus antiquus and Amplexograp- 


tus perexcavatus. 
(W.T. D.). 


PLAS-UCHAF GRIT ........... Ordovician : Ashgill Series 


Type-locality : Plâs-uchaf, north-east of Llangollen, Den- 
bighshire. 


Wuts (L.J.) and Smıtu (B.), 1922. The Lower Palaeozoic 
rocks of the Llangollen district, with special reference to the 
tectonics, @.J.G.S., 78, 180, 190, Map. Topmost subdivision of the 
Ashgill in the district north of Llangollen. Overlain by Lower 
Llandovery, underlain by the Cyrn-y-Brain Beds. Correlated 
with the Glyn and Corwen Grits. Massive sandstones, 15 to 
20 thick, with thin shale bands. Only occasional fossils occur. 

See also Wep (C.B.) et al., 1927. Wrexham, Part I, Lower 
Palaeozoic and Lower Carboniferous rocks, Mem. G.S.G.B., 44-7. 


(W.T. D.). 


PLAS-Y-NANT BEDS ........ Ordovician: ? Arenig Series 


Type-locality : Plas-y-nant quarry, north end of Llyn Quel- 
lyn, Carnarvonshire. 


Grey and greenish striped slates, with bands of grit under- 
lain by a basal grit which is extensively tourmalinized. Thickness 
900-1500 feet. Wituiams (H.), 1927. The geology of Snowdon 
(North Wales), Q.J.G.S., 83, 354, Map. 

SHACKLETON (R.M.), 1959. The stratigraphy of the Moel Hebog 
district between Snowdon and Tremadoc, Liverpool Manch. GJ., 
2, 222, 224, has suggested that the Plas-y-nant Beds are not of 
Arenig age but belong to the Upper Cambrian Ffestiniog Series. 


(W. F. W.). 
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+ PLECTAMBONITES SERICEA BEDS 
Ordovician : Caradoc Series 


Type-locality : valley of Glyn Gower, south-east of Lake 
Bala, Merioneth. 


Superseded by Glyn-Gower Sandstones. 

Overlain by the Frondderw Ash, underlain by the Nant-hir 
Shales. Suggested by ELLEs as an alternative name for the Glyn- 
Gower Sandstones on account of the abundance of Sowerbyella 
[Plectambonites| sericea, but the name has not passed into 
general usage. 

(W. T. D.). 


PLEUROGRAPTUS LINEARIS ZONE 
Ordovician : Caradoc Series 


Type-locality : Dobb’s Linn, near Moffat, Dumfriesshire. 


LarpwoRTtTH (C.), 1878. The Moffat Series, Q.J.G.S., 34, 254-5, 
262, 271, 274, 281, 313-4, Lit., Map. Topmost subdivision of the 
Lower Hartfell Group, overlain by the Upper Hartfell Group 
and underlain by the Dicranograptus clingani Zone. Dark shales 
which pass upwards by gradations into the mudstones of the 
Upper Hartfell Group. Fauna includes Pleurograptus linearis, 
Amphigraptus divergens, Leptograptus flaccidus, Dicellograptus, 
Climacograptus, Orthograptus and Retiolites. The zone forms the 
topmost faunal subdivision of the Caradoc Series, see ELLEs 
(G.L.), 1925. The characteristic assemblages of the graptolite zones 
of the British Isles, G.M., 62, 342; PRINGLE (J.), 1948. British 
Regional Geology: The south of Scotland, 2nd Ed. revised, 18, 
23; Butman (O.M.B.), 1958. The sequence of graptolite faunas, 
Palaeont., 1, 169. 


Distribution : ‘Pleurograptus linearis has a curious distribu- 
tion, occurring abundantly in south Scotland, but not elsewhere 
in Britain or Europe, yet it is recorded from North America and 
Australia. The more widely distributed C. styloideus has been 
used as an alternative index fossil’, see Burman (O.M.B.), 1958, 


op. cit., 169. 
(W.T.D., W.F. W.). 


+ PLYNLIMON GRITS 
Ordovician: Ashgill Series and Silurian: Llandovery Series 


See Fascicule 3a V, Silurian. 

+ PLYNLIMON GROUP 

Ordovician: Ashgill Series and Silurian: Llandovery Series 
See Fascicule 3a V, Silurian. 

PLYNLIMON STAGE ......... Ordovician: Ashgill Series 


Type-area: Plynlimon district, Cardiganshire. 
Jones (O.T,), 1909. The Hartfell - Valentian succession in 
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(Plynlimon Stage, continued) 


the district around Plynlimon and Pont Erwyd (North Cardigan- 
shire), Q.J.G.S., 65, 468 et seqq., Lit., Map. Succession of mud- 
stones, flags and grits, overlain by the Pont Erwyd Stage 
(Llandovery). Subdivided into three parts, Nant-y-Méch Group, 
Drosgôl Group and Bryn-glas Group. 

(W. T.D.). 


PONT KINGS SLATES , 
Ordovician: Arenig and ? Llanvirn Series 


Type-locality : Pont Kings, Gwynant River, near Dolgelly, 
Merioneth. 


Slates appear within the Mynydd-y-Gader Group west of 
the Gwynant; represented by two bands separated by rhyolitic 
ash; grey-weathering, dark-blue slates. Fauna stated to include 
Didymograptus nitidus, ‘small forms of D. bifidus’ and Climaco- 
graptus schdrenbergi; because of the association of extensiform 
graptolites with D. bifidus it was claimed that the junction of 
the Arenig and Llanvirn Series occurs within the Pont Kings 
Slates. See Cox (A.H.) and Wetts (A.K.), 1921. The Lower Pal- 
aeozoic rocks of the Arthog-Dolgelley district (Merionethshire), 
Q.J.G.S., 76, 272. Later, however, Cox (A.H.), 1925. The geology 
of the Cader Idris Range (Merioneth), ibid., 81, 543, made a cor- 
relation only with the Arenig Series. 

Pont Kings Slates are probably represented by interbedded 
slates in the Beacon Hill Acid Group q.v. 

(W.F. W.). 


PONT-Y-CEUNANT ASH ..... Ordovician: Caradoc Series 
Type-locality : Pont-y-Ceunant, east of Bala, Merioneth. 


Erres (G.L.), 1922. The Bala country : its structure and rock- 
succession, Q.J.G.S., 78, 137, 140-1. Underlain by the Allt-Ddu 
Beds, the Pont-y-Ceunant Ash is best developed in the north 
of the Bala district, where it reaches a thickness of 25 feet. Far- 
ther south it merges into the overlying Gelli-grin Calcareous 
Ash Series, and only the lowest part can be distinguished. 


(W.T.D.). 


PORTH DUGGAN FLAGS ...... Ordovician: Arenig Series 
Type-locality : near Aberbach, Pen Caer, Pembrokeshire. 


The so-called Porth Duggan Flags are found near Aberbach 
and at Cerig Gwynion, but if the Porth Duggan Shales q.v. 
prove to be correctly correlated with the Tetragraptus Shales, 
then the Porth Duggan Flags may represent part of the Aberbach 
Quartzite Group. Cox (A.H.), 1930. Preliminary note on the geo- 
logical structure of Pen Caer and Strumble Head, Pembroke- 
shire, P.G.A., 41, 281. 


(W.F. W.). 
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PORTH DUGGAN SHALES ..... Ordovician: Arenig Series 
Type-locality : near Aberbach, Pen Caer, Pembrokeshire. 


Certain dark shales of Pwll Crochan which yield Callograptus 
may prove to be the local representative of the Tetragraptus 
Shales developed farther south at Porth Lleuog, Whitesand Bay, 
‘with older Arenig Beds thrust over them’. Cox (A.H.), 1930. 
Preliminary note on the geological structure of Pen Caer and 
Strumble Head, Pembrokeshire, P.G.A., 41, 281, observed that 
the same may be true of the Porth Duggan Shales. 


(W.F. W.). 


PORTH GAIN BEDS ........... Ordovician: Arenig Series 
Type-locality : north-west of Llanrian, Pembrokeshire. 


Term introduced by Cox (A.H.) and Jonzs (O.T.), 1913. The 
geology of the district between Abereiddy and Pencaer, Pem- 
brokeshire, B.A.A.S. Rep. (Birmingham), 484. 


Cox (A.H.), 1916. The geology of the district between Aber- 
eiddy and Abercastle (Pembrokeshire), Q.J.G.S., 71, 284, showed 
the succession was from micaceous sandy mudstones by gradual 
upward passage into a coarse felspathic grit (about 60 feet thick), 
which is overlain by Tetragraptus Shales. In the main outcrops 
the Porth Gain Beds are faulted against Lingula Flags, but in 
the Abercastle region strata similar to the Porth Gain Beds are 
situated stratigraphically above the Abercastle Beds. Fossils in- 
clude ‘Ogygia’ selwyni, ‘Trinucleus sedgwicki’, Dendrocrinus 
cambrensis and ‘ Orthis’ proava. 

On Ramsey Island, Prince (J.), 1930. The geology of Ram- 
sey Island (Pembrokeshire), P.G.A., 41, 9, has shown that the 
Neseuretus Beds q.v. are divisible, as on the mainland, into the 
Abercastle Beds below, succeeded by the Porth Gain Beds. The 
Porth Gain Beds yield a large number of brachiopods with trilo- 
bites playing a subordinate role; many species of lamellibranchs 
are also listed and, among the Echinodermata, Dendrocrinus 
cambrensis and Uranaster ramseyensis are noteworthy. Hicks 
(H.), 1872. On the Tremadoc rocks in the neighbourhood of St. 
David’s, South Wales and their fossil contents, Q.J.G.S., 29, 39 
et seqq., classified the rocks with the Tremadoc Series, but PRIN- 
GLE (J.), 1911. Note on the ‘Lower Tremadoc’ rocks of St. David’s, 
Pembrokeshire, G.M., (5), 8, 556-9, clearly established that they 
appertain to the Arenig Series. See Abercastle Beds for fuller 
account of stratigraphical age. 

Jones (O.T.), 1940. Some Lower Palaeozoic contacts in Pem- 


. brokeshire, G.M., 77, 407-8, described an unconformable contact 


between Porth Gain type of Arenig beds and the Upper Cam- 
brian at Trwyn-Hwrddyn on the north side of Whitesand Bay, 
St. David’s. 

Porth Gain Beds have also been recorded from Cerig Gwyn- 
ion, Pen Caer, by Cox (A.H.), 1930. Preliminary note on the 
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geological structure of Pen Caer and Strumble Head, Pembroke- 
shire, P.G.A., 41, 281. 
(W.F. W.). 


PORTH LLAUOG BEDS ...... Ordovician: Llanvirn Series 


Type-locality: Porth Llauog, south-west side of Ramsey 
Island, Pembrokeshire. 


Black micaceous shales with tuffaceous bands containing large 
rounded ‘bombs’ of rhyolite. Yield a graptolitic fauna typical of 
the zone of Didymograptus bifidus and also Protolloydolithus 
ramsayi, see PRINGLE (J.), 1930. The geology of Ramsey Island 
(Pembrokeshire), P.G.A., 41, 18. 

(W. F. W.). 


PORTMADOC FLAGS ....... Ordovician : Tremadoc Series 


Type-locality : quarry by side of wharf, Portmadoc, Carnar- 
vonshire. 


Frarnsmes (W.G.), 1910. The Tremadoc Slates and associated 
rocks of south-east Carnarvonshire, Q.J.G.S., 66, 159. Coarse- 
grained, flaggy beds, frequently rich in felspar. Occasional cone- 
in-cone ironstone nodules yield Asaphellus homfrayi. Corresponds 
approximately with the Asaphellus Beds of the Arenig area. 


(W. F. W.). 


PORTREUDDYN SLATE ...... Ordovician : Caradoc Series 


Type-locality : Portreuddyn Quarry, 1 mile east-north-east 
of Tremadoc, Carnarvonshire. 


Grey slates with thin silty stripes in the lower part and 
flaggy greywacke layers in the upper part. Thickness 1100-1200 ft. 
Mostly unfossiliferous but Broeggerolithus harnagensis, Chonet- 
oidea cf. gamma and Soudleyella cf. avelini suggest a Harnagian 
age. SHACKLETON (R.M.), 1959. The stratigraphy of the Moel 
Hebog district between Snowdon and Tremadoc, Liverpool Manch. 
G.J., 2, 233, 249. 


(W. F. W.). 


PREN-TEG GRITS ............ Ordovician : Caradoc Series 


Type-locality : Pren-teg, 14 miles north-east of Tremadoc, 
Carnarvonshire. 


Regularly-bedded, often current-bedded, greywackes with 
some slates. Thickness 350-550 feet. SHackLETON (R.M.), 1959. The 
stratigraphy of the Moel Hebog district between Snowdon and 
Tremadoc, Liverpool Manch. G.J., 2, 234. 


(W. F. W.). 


y- ` 
: A 
E- 


T PRIEST WESTON SANDSTONE 
Ordovician : Llanvirn Series 
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E. Type-locality : quarry at Priestweston hamlet, west Shrop- 
shire. 

Superseded by Weston Beds q.v. 

Morton (G.H.), 1869. The geology and mineral veins of the 
country around Shelve, Shropshire, with a notice of the Breidden 
Hills, P. Liverpool G.S. for 1868-69, 16. 

(W. F. W.). 


+ PTERYGOMETOPUS BEDS .. Ordovician: Caradoc Series 
Type-locality : Swindale Beck, near Knock, Westmorland. 


First used by Bancrort in Lamont (A.), 1948. B.B. Bancroft’s 
geological work. 2. Upper Ordovician of the Cross Fell Inlier, 
Quarry Man. J., 31, 468, but no details given. The trilobite refer- 
red to has since been described as Duftonia lacunosa by DEAN 
(W.T.), 1959. Duftonia, a new trilobite genus from the Ordovician 
of England and Wales, Palaeont., 2, 143-7, who considered 
that the use of the term is unjustified. The strata form part of 
the Pusgillian Stage and the associated fauna includes Atracto- 
pyge, Paracybeloides, Tretaspis, Onniella and Sampo. 


(W. T. D.). 
PURPLE CONGLOMERATE. 
See: Kirkland Conglomerate. 
PUSGILLIAN STAGE ......... Ordovician : Caradoc Series 


Type-locality : Pus Gill, near Dufton, Westmorland. 


Bancrort (B.B.), 1945. The brachiopod zonal indices of the 
Stages Costonian to Onnian in Britain, J. Paleont., 19, 182, 185-6. 
The Pusgillian was defined by Bancrort (loc. cit.) as comprising 
the Dufton Shales lying above the Onnian Stage and below the 
‘ Ashgillian’ in Pus Gill; ‘ Ashgillian’ was used here in a restrict- 
ed sense to include only the Staurocephalus or Swindale Lime- 
stone of the Dufton district. The stratigraphy of the Pusgillian 
and adjacent strata has been discussed in detail more recently by 
Dean (W.T.), 1959. The stratigraphy of the Caradoc Series in the 
Cross Fell Inlier, P.Y.G.S., 32, 185-228. The Pusgillian is now be- 
lieved to overlie the Onnian Stage conformably, but to be discon- 
formably overlain by the Staurocephalus Limestone in most of the 
Cross Fell Inlier, though at one point the intermediate Calymene 
(or Diacalymene) Beds are seen. The stage is thought to be equi- 
valent, at least in part, with the zone of Plewrograptus linearis 
and is correlated broadly with the Pen-y-garnedd Shales (pars) 
of North Wales and the Black Tretaspis Shales of southern Nor- 
way (Stage 4ca). The fauna in the type-area is of mainly shelly 
type and includes Atractopyge, Brongniartella, Calyptaulax, Duf- 
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tonia, Paracybeloides, Tretaspis, Chonetoidea, Onniella and 


$ 
{ 


Sowerbyella, with occasional Climacograptus and Dicellograptus. l 


(W. T. D.). 


+ PWLL DERI SLATES ......... Ordovician: Arenig Series 


Name used by Cox (A.H.) and Jones (O.T.), 1913. The geo- 
logy of the district between Abereiddy and Pencaer, Pembroke- 
shire, B.A.A.S. Rep. (Birmingham), 485, for ‘cleaved dark slates 


with extensiform graptolites ’. 
(W. F. W.). 


PWLLHELI MUDSTONES ..... Ordovician : Caradoc Series 
Type-area : Pwllheli district, Carnarvonshire. 


Matitey (C.A.), 1938. The geology of the country around 
Pwllheli, Llanbedrog and Madryn, south-west Carnarvonshire, 
Q.J.G.S., 94, 573-4, 587-8, 590, Lit., Map. Brown, sandy and ashy 
mudstones and flags with a shelly fauna including Brongniartella, 
Phacopidina, Chasmops, ‘Cryptolithus’, Dalmanella, Kjaerina 
and Sowerbyella. They correspond to the Llanbedrog Mudstones, 
and may be correlated with part of the Horderley Sandstone of 
south Shropshire. Overlain by unfossiliferous tuffs, underlain by 
the Allt Fawr Group. 

(Wa T. D.). 


PWLL-Y-GLO GROUP ........ Ordovician : Caradoc Series 


Type-locality: Pwll-y-glo Farm, near Welshpool, Mont- 
gomeryshire. 


Wape (A.), 1911. The Llandovery and associated rocks of 
north-eastern Montgomeryshire, Q.J.G.S., 67, 419-20, 425-6, Map. 
A series of shales and mudstones with bands of green micaceous 
grit, total thickness about 300 feet. Overlain by the Gaerfawr 
Group, underlain by the Trilobite Dingle Group. Fauna includes 


Parabasilicus powisi, Brongniartella, Illaenus, Broeggerolithus | 


and Salterolithus, and the beds have been correlated with the 
lower part of the Soudleyan Stage, see Bancrort (B.B.), 1933. 
Correlation Tables of the Stages Costonian-Onnian in England 
and Wales, published by the author, Blakeney, Glos. 


(W. T. D.). 


PYRITOUS FELSPAR SANDS.. Ordovician : Llanvirn Series 


Type-locality : Newmead, about 2 miles north-north-east of 
Builth, Radnorshire. 


First mentioned by Jones (O.T.) and Pucu (W.J .), 1941. The 
Ordovician rocks of the Builth district. A preliminary account, 
G.M., 78, 186, 189, as sands which contain ‘ remarkable concentra- 
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tions of well-worn boulders up to several feet in diameter derived 


_ from the Builth Volcanic Series’. 


(W.F W.. 


QUARREL HILL FLAGS ....... Ordovician : Ashgill Series 
Type-locality : Quarrel Hill, near Girvan, Ayrshire. 
LapwoRrTtH (C.), 1882. The Girvan succession. Part I. Strati- 

graphy, Q.J.G.S., 38, 618, Lit., Map. Basal subdivision of the 

Drummuck Group, overlain by the Quarrel Hill Mudstones. Flags 


and conglomerates containing Sowerbyella. 
(W. T. D.). 


-QUARREL HILL MUDSTONES .. Ordovician: Ashgill Series 


Type-locality : Quarrel Hill, north-east of Girvan, Ayrshire. 


Lapwortu (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q@.J.G.S., 38, 618, Lit., Map. Subdivision of the Drum- 
muck Group, overlain by the Starfish Bed, underlain by Quarrel 
Hill Flags. For further details, including large faunal lists, see 
Lamont (A.), 1935. The Drummuck Group, Girvan..., T.G.S. Glas., 
19, 290, 295-300, Lit., Map. 

(W. T. D.). 


RADIOLARIAN CHERTS ...... Ordovician: Arenig Series 


In the Bennane Head district near Girvan, Ayrshire, the 
‘highest visible beds consist of red, green, and grey radiolarian 
cherts and overlying green greywackes and shales, the cherts 
being interstratified with tuffs and volcanic breccias’. Thickness 
of the cherts with tuffs, 70 ft., which is maintained in the North 
Belt, but in the Central and Southern Belt in the Castle Douglas 
district the thickness increases to 150-200 ft., see Peacu (B.N.) 
and Horne (J.), 1899. The Silurian rocks of Britain, 1, Scotland, 
Mem. G.S.G.B., 83, 441. See also Glenkiln Shales for radiolarian 
cherts of other ages. 
(W.F. W.). 


RAYMONDELLA GIGANTEA ZONE 
Ordovician : Caradoc Series 


_ Bancrort (B.B.), 1933. Correlation Tables of the Stages 
Costonian-Onnian in England and Wales, published by the 
author, Blakeney, Glos. Proposed as a subdivision of the Upper 
Longvillian Substage; overlain by Kjaerina bipartita Zone. The 
zonal brachiopod has not yet been described or figured. 

(W. T. D.). 
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+ RAYMONDELLA TYPA ZONE. 
See : Bancroftina typa Zone. 


RED AGGLOMERATE AND ASHES i 
Ordovician : Llanvirn Series 


Type-locality : Maen-cowyn, 14 miles north-east of Builth, 
Radnorshire. 


Described by Jones (O.T.) and Pucu (W.J.), 1941. The Ord- 
ovician rocks of the Builth district. A preliminary account, G.M., 
78, 187, as dark-green calcareous rocks with fragments of fine 
pumice which assume a reddish-colour on weathering. These 
‘ agglomerates and ashes usually rest on the volcanic rocks of 
the Llandrindod Series, but in the country about Llansaintfraed 
in Elvel they are in contact with various horizons in the under- 
lying shale group. Wherever the junction has been examined 
the Red Agglomerate group rests on an uneven surface of the 
underlying rocks, usually with a characteristic basement bed 
and there is no doubt that there is an unconformity at this 
contact’. 

Jones (O.T.) and Pucu (W.J.), 1949. An early Ordovician 
shore-line in Radnorshire, near Builth Wells, Q.J.G.S., 105, 87, 
gave the thickness of the Red Agglomerate as 400-500 feet at 
Builth reducing to 130 feet of equivalent rocks near Llandrindod. 


(W. F. W.). 


RED SVEIN ne case. one aes Ordovician : Ashgill Series 
Type-area : Corris-Aberllefenni district, Merioneth. 


Pucu (W.J.), 1923. The geology of the district around Corris | 


and Aberllefenni (Merionethshire), Q.J.G.S., 79, 512, 520-1, Lit., 
Map. Subdivision of the Abercorris Group, overlain by the Nar- 
row Vein and underlain by the Aberewmeiddaw Group or Broad 
Vein. Known locally as Y Faen goch, the horizon is made up 
of dark-blue, rusty-weathering mudstones, with two resistant 
mottled bands. Total thickness about 350 feet. The graptolitic 
fauna includes Climacograptus scalaris miserabilis, Orthograptus 
truncatus abbreviatus, and the zonal form Dicellograptus anceps. 
See also Jenu (R.W.), 1926. The geology of the district around 
Towyn and Abergynolwyn (Merioneth), Q.J.G.S., 82, 473. 


(W. T. D.). 


REDHILL AND SLADE BEDS .. Ordovician: Ashgill Series 


Sometimes the Redhill Beds and the Slade Beds qq.v. are 
difficult to differentiate and they are then called Redhill and 
Slade Beds as in Srranan (A.), et al., 1907. South Wales Coal- 
field, VII, Ammanford, Mem. G.S.G.B., 35, and Stranan (A.) et al., 
1909. South Wales Coalfield, X, Carmarthen, ibid., 59. Alternative 
rendering is Slade and Redhill Beds as given in STRAHAN (A.): 
et al., 1914. South Wales Coalfield, XI, Haverfordwest, ibid., 64, 
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and Cantritt (T.C.) et al., 1916. South Wales Coalfield, XII, Mil- 
ford, ibid., 48. 
(W. F. W.). 


REDHILL BEDS (Stage) ........ Ordovician : Ashgill Series 


P Type-locality: Redhill Farm, near Haverfordwest, Pembroke- 
shire. 


Marr (J.E.) and Roserts (T.), 1885. The Lower Palaeozoic 
rocks of the neighbourhood of Haverfordwest, Q.J.G.S., 41, 480-2. 
Also recorded by Evans (D.C.), 1906. The Ordovician rocks of 
western Caermarthenshire, Q.J.G.S., 62, 637. Overlain by the 
Slade Beds, underlain by Sholeshook Limestone. Blue-grey 
shales and mudstones, about 1200 feet thick, with Tretaspis, 
Ampyzx, Brongniartella, orthids and molluscs. Sometimes referred 


to by Marr and Roserts as the Redhill Stage. 


(W.T. D.). 


REEDOLITHUS SUBRADIATUS ZONE 
Ordovician : Caradoc Series 
Type-locality : not stated, but horizon said to occur at both 
Girvan, Ayrshire, and Welshpool, Montgomeryshire. 


BancroFT (B.B.), 1929. Some new species of Cryptolithus, 
(s.l.), from the Upper Ordovician, M.P. Manch. L.P.S., 73, table 
facing 76. Listed in a stratigraphical column; overlain by Hark- 
nessella subplicata Zone, underlain by ‘Orthis’ confinis Zone. 


(W. T. D.). 


RESSERELLA (HOWELLITES) INTERMEDIA EXPECTATA 
ZONE T coh a e a E A Ordovician : Caradoc Series 


Type-area : Bala district, Merioneth. 
Bancrort (B.B.), 1945. The brachiopod zonal indices of the 


Stages Costonian to Onnian in Britain, J. Paleont., 19, 209. Stated 
by Bancrort to occur within the Soudleyan Stage, but no other 


details provided of the stratigraphical position. Mudstones with 


Reuschella, Rafinesquina, Cliftonia, Camarotoechia, Tetradella and 


Broeggerolithus. 
(W. T. D.). 


RESSERELLA (HOWELLITES) STRIATA ZONE 
Ordovician : Caradoc Series 


Type-area : Bala district, Merioneth. 


Bancrort (B.B.), 1945. The brachiopod zonal indices of the 
Stages Costonian to Onnian in Britain, J. Paleont., 19, 205. A sub- 
division of the Soudleyan Stage, the species being unknown 
outside North Wales. Fauna includes Sowerbyella sericea, Reus- 
chella and Heterorthis retrorsistria. 

(W. T. D.). 
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RESSERELLA (HOWELLITES) ULTIMA ZONE 
Ordovician : Caradoc Series 


Type-area: Bala district, Merioneth. 

Bancrort (B.B.), 1945. The brachiopod zonal indices of the 
Stages Costonian to Onnian in Britain, J. Paleont., 19, 209. A sub- 
division of the Soudleyan Stage, stated to occur not far below 
the horizon of Reuschella horderleyensis. 

(W. T. D.). 


+ RESSERELLA PARACYCLICA ZONE 
Ordovician : Caradoc Series 


Type-locality : River Onny valley, Shropshire. 


Superseded by Onniella grandis Zone. 
! Bancrort (B.B.), 1929. Some new species of Crypolithus (s.l.), 

from the Upper Ordovician, M.P. Manch. L.P.S., 73, table facing 
76. Used originally as a subdivision of the Actonian Stage; over- 
lain by Cryptolithus cobboldi Zone, underlain by Hedstroemina 
robusta Zone. R. paracyclica was later made the type-species of 
the genus Cryptothyris, Bancrort (B.B.), 1945. The brachiopod 
zonal indices of the Stages Costonian to Onnian in Britain, 
J. Paleont., 19, 223. 

(W. T. D). 


T REUSCHELLA HORDERLEYENSIS SUPER-ZONE 
Ordovician : Caradoc Series 


Type-locality : of zone-fossil, River Onny valley, near Hor- 
derley, Shropshire. 


Superseded by Cliftonia persculpta Zone and Broeggeria 
soudleyensis and Reuschella Zone. 

Bancrort (B.B.), 1929. Some new genera and species of 
Strophomenacea from the Upper Ordovician of Shropshire, M.P. 
Manch. L.P.S., 73, 35. First used as a subdivision of the Soudleyan 
Stage, to include the Lower and part of the Middle Horderley 
Sandstone, involving a thickness of about 335 feet of grey, purple 
and green sandstones. Overlain by Dinorthis sp. Zone, underlain 
by transition beds at the top of the Harnage Shales. Fauna in- 
cludes Broeggerolithus, Dinorthis, Rafinesquina and Kjaerina. 


(W.T. D.). 


tT REUSCHELLA REUSCHI ZONE 
Ordovician : Caradoc Series 


Superseded by Reuscholithus reuschi Zone. 

Bancrort (B.B.), 1953. Correlation Tables of the Stages Cos- 
tonian-Onnian in England and Wales, published by the author, 
Blakeney, Glos. Believed to be a misprint of Reuscholithus reuschi 
Zone, as no such species of Reuschella has yet been described. ; 


(W.T. D.). 
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REUSCHELLA SEMIGLOBATA BEDS 
Ordovician : Caradoc Series 


Type-locality : River Onny valley, Shropshire. 


First used by Bancrort (B.B.), 1949. Upper Ordovician tri- 
lobites of zonal value in south-east Shropshire, P.R.S., (B), 136, 
314, for part of the Actonian Stage. More recently it has been 
shown that R. semiglobata is characteristic of the middle third 
of the Actonian, where it is accompanied by Cryptothyris para- 
cyclica, Onniella grandis, Calyptaulax, Chasmops, Platylichas and 
Primaspis, see Dran (W.T.), 1958. The faunal succession in the 
Caradoc Series of south Shropshire, B.M. Geol. Bull., 3, 211. The 
name Reuschella semiglobata Limestones has been used for, 
apparently, the same strata (BaNcrort, loc. cit. supra, 302). 


(W. T. D.). 


REUSCHOLITHUS REUSCHI ZONE 


Ordovician : Caradoc Series 
Type-locality : near Horderley, Shropshire. 


Bancrort (B.B.), 1929. Some new species of Crytolithus, (s.l.), 
from the Upper Ordovician, M.P. Manch. L.P.S., 73, table facing 
76, 78. Listed as Cryptolithus reuschi Zone (p. 74) in stratigraphical 
column; overlain by Cryptolithus cf. intermedius Zone, underlain 
by Cryptolithus harnagensis Zone. In the same paper (p. 78) 
Cryptolithus reuschi was made the type-species of Reuscholithus. 
Subdivision of the Harnagian Stage, and includes part of the 
Harnage Shales of south Shropshire. Mudstones with fauna of 
Salterolithus, Tetradella, Wattsella, Horderleyella, Cliftonia, 
Sinuites and Cyrtolites. Correlated with certain strata in North 
Wales, including the Derfel Limestone, see BaNncrort (B.B.), 1933. 
Correlation Tables of the Stages Costonian-Onnian in England 
and Wales, published by the author, Blakeney, Glos. See DEAN 
(W.T.), 1958. The faunal succession in the Caradoc Series of south 
Shropshire, B.M. Geol. Bull., 3, (6), 200, 219, for recent account 
and faunal list. 

(W. T. D.). 


PUTT SCAVATA Ordovician : Arenig Series 


Type-locality : Mynydd Rhiw, about one mile north-west of 
Porth Neigwl, Lleyn Peninsula, Carnarvonshire. 


Resembles the Clip Lava q.v., and is an augite-andesite 
ellipsoidal in its basal portion; associated with black chert. The 
junction between Hirundo and Bifidus Zones is arbitrarily taken 


: above the Rhiw Lava. Marey (C.A.), 1932. The geology of the 


country around Mynydd Rhiw and Sarn, south-western Lleyn, 
Carnarvonshire, Q.J.G.S., 88, 252, 260. 
(W. F. W.). 
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RHIW VOLCANIC GROUP ; 
Ordovician : Arenig and Llanvirn Series 


Type-area : around Rhiw, near Porth Neigwl, Lleyn Penin- 
sula, Carnarvonshire. 


A collective term for the rhyolitic lavas and tuffs, spilitic 
and basic lavas, and manganese ash occurring within the Hirundo 
and Bifidus Zones. Mattey (C.A.), 1932. The geology of the 
country around Mynydd Rhiw and Sarn, south-western Lleyn, 
Carnarvonshire, Q.J.G.S., 88, 272. 

Also recorded in Marrey (C.A.), 1938. The geology of the 
country around Pwllheli, Llanbedrog and Madryn, south-west 
Carnarvonshire, Q.J.G.S., 94, 559. 

(W. F. W.). 


RHIWLAS LIMESTONE ........ Ordovician : Ashgill Series 
Type-locality : Rhiwlas, north of Bala, Merioneth. 


Sepewick (A.), 1844. On the older Palaeozoic (Protozoic) 
rocks of North Wales, P.G.S., 4, 253-4. SepewIcK distinguished the 
Rhiwlas Limestone from the Bala Limestone on faunal grounds, 
but believed the former to be the older horizon. More recently 
Ewes has described the bed as a pale-grey fragmental limestone, 
10 to 15 feet thick, associated with mudstones, the whole being 
known as the Rhiwlas Beds. Overlain by the Moel-fryn Sand- 
stones, underlain by the Gelli-grin Calcareous Ash Series. Fauna 
includes Phillipsinella parabola, Staurocephalus, Cheirurus, Pla- 
tylichas and Agnostus, see Erres (G.L.), 1922. The Bala country : 
its structure and rock-succession, Q.J.G.S., 78, 137, 143, Lit., Map. 


(W.T. D.). 


RHOBELL VOLCANIC GROUP .. Ordovician : Arenig Series 
Type-locality : Rhobell Fawr, Merioneth. 


‘The Rhobell Volcanic Group comprises an extrusive phase, 
the products of which were essentially andesitic, and a phase of 
minor intrusion when sills of diorite-porphyry were injected..... 
The centre of eruption, of which Rhobell is the denuded basal 
wreck, was subaërial. A period of non-deposition was terminated 
by the transgression of the Arenig sea, and the rocks of the 
Basement Group (Garth Grit, Extensus Flags and Calymene Ash) 
were deposited, these rocks being derived from the denudation 
of a volcanic centre lying east of Rhobell’. Wetts (A.K.), 1925. 
The geology of Rhobell Fawr district (Merioneth), Q.J.G.S., 81, 
532, Map. The volcanic mass rests upon different members of the 
Upper Cambrian and Tremadoc which ‘implies the removal 
meal be post-Tremadoc erosion of more than 1000 feet of sed- 
iment’. 

_ _A general statement of the Rhobell Volcanic Cycle is included 
in Cox (A.H.) and We ts (A.K.), 1927. The geology of the Dol- 
gelley district, Merionethshire, P.G.A., 38, 277. à 


(W. F. W.). 
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RHYNCHONELLA GRITS ..... Ordovician : Caradoc Series 
Type-locality : Horderley district, Shropshire. 


BancrorT (B.B.), 1929. Some new species of Cryptolithus, (s.1.), 
from the Upper Ordovician, M.P. Manch. L.P.S., 73, table 
facing 76. Subdivision of the Girvanian (now Costonian) Stage, 
and listed in a composite succession. Overlain by Horderleyella 
Grits, underlain by bastard limestones of Cressage, Shropshire. 
No further details, but correlated with part of the Trilobite 
` Dingle Shales of Welshpool. 

(W. T. D.). 


RHYOLITE(S) (Division), LOWER 
Ordovician : Llanvirn Series 


Type-locality : Pen Caer, Pembrokeshire. 


The name was applied by Cox (A.H.), 1930. Preliminary note 
on the geological structure of Pen Caer and Strumble Head, 
Pembrokeshire, P.G.A., 41, 286, for a group of rhyolites which 
were described by Resp (F.R.C.), 1895. The geology of the coun- 
try around Fishguard, Pembrokeshire, Q.J.G.S., 51, 158-179. Cox 
noted that some of the rhyolites are devitrified perlites and on 
weathering they appear to be coarsely nodular. 

Tuomas (G.E.) and Tuomas (T.M.), 1956. The volcanic rocks 
of the area between Fishguard and Strumble Head, Pembroke- 
shire, Q.J.G.S., 112, 293 et seqq., provided further petrological 
accounts and included the division as the lowest part of the 
Fishguard Volcanic Series. Estimated thickness 500-600 feet south 
of Strumble Head, 800 feet in Llanwnda-Goodwick area and 
' 250 feet at Lower Fishguard Harbour. 

(W. F. W.). 


RHYOLITE(S) (Division), UPPER 
Ordovician : Llanvirn Series 


Type-locality : Pen Caer, Pembrokeshire. 


Name given by Cox (A.H.), 1930.. Preliminary note on the 
geological structure of Pen Caer and Strumble Head, Pembroke- 
shire, P.G.A., 41, 287, for a group of rhyolites separated by 
pillow lavas from a lower rhyolitic group. Described by REED 
(F.R.C.), 1895. The geology of the country around Fishguard, 
Pembrokeshire, @.J.G.S., 51, 158-79. 

Tuomas (G.E.) and Tuomas (T.M.), 1956. The volcanic rocks 
of the area between Fishguard and Strumble Head, Pembroke- 
shire, Q.J.G.S., 112, 306 et seqq., allocated a maximum thickness 
‘of. 1600 feet, near Goodwick, to this division which forms the 
topmost part of the Fishguard Volcanic Series, but is reduced 
to 300-400 feet at Lower Fishguard Harbour. 

(W. F. W.). 
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+RHYOLITIC ASHES ........ Ordovician: Llanvirn Series 

Type-locality : Tan-lan, 2} miles north-north-east of Builth, 
Radnorshire. 

- Superseded by Flinty Mudstones. 

Described by Jones (O.T.) and Puc (W.J.), 1941. The Ordo- 
vician rocks of the Builth district. A preliminary account, G.M., 
78, 189, as fine rhyolitic ashes which are in places fossiliferous. 
Apparently the same horizon as the Flinty Mudstones q.v. 


(W. F. W.). 


RHYOLITIC GROUP. 
See: Shap Rhyolites. 


+ RHYOLITIC SERIES ; 
Ordovician: Llanvirn and ? Llandeilo Series 


Type-locality : Millom, Cumberland. 


Superseded by Upper (Borrowdale) Rhyolites q.v. 

GREEN (J.F.N.), 1913. The Older Palaeozoic Succession of the 
Duddon Estuary, London, 9, applied the name to the well-known, 
typically red, rhyolite of Millom, with felspar phenocrysts; fre- 
quently weathered into a characteristic dark rock with ‘many 
pale yellowish and reddish felspars’. 

(W. F. W.). 


RHYOLITIC SERIES, LOWER .. Ordovician : Caradoc Series 
Type-area : Snowdon district, Carnarvonshire. 


Wms (H.), 1927. The geology of Snowdon, Q.J.G.S., 83, 
353, 363-74, 390, Lit., Map. The lowest subdivision of the Snowdon 
Volcanic Suite, overlain by the Bedded Pyroclastic Series, and 
underlain by the Gwastadnant Grits. Subdivided into Nodular 
Rhyolites, Pitts Head Rhyolites, Flinty Rhyolites and Rhyolite 
Tuffs, in ascending order. Made up of rhyolites, tuffs and occasion- 
al sedimentary bands. 

The Lower Rhyolitic Series is also described in the following 
papers. WLIams (D.), 1930. The geology of the country between 
Nant Peris and Nant Ffrancon (Snowdonia), Q.J.G.S., 86, 203-7; 
Wrams (H.) and Burman (O.M.B.), 1931. The geology of the 
Dolwyddelan Syncline (North Wales), Q.J.G.S., 87, 434; SHACKLE- 
TON (R.M.), 1959. The stratigraphy of the Moel Hebog district 
between Snowdon and Tremadoc, Liverpool Manch. G.J., 2, 236, 
who included them as the lowest of the three divisions of the 
Snowdon Volcanic Series, which was further subdivided into 
Pitt’s Head Rhyolitic Group overlain by Rhyolitic Tuffs, Lower 
qq.v. Rast (N.) et al., 1958. Sub-aerial volcanicity in Snowdon, 
Nature, Lond., 181, 508, considered that the lower boundary of 
the Lower Rhyolite Tuff showed that the ignimbrites, as they 
were now recognized to be, were deposited on an irregular 
topographical surface with hollows. 


(W.T.D., W.F. W.). 


i 


a 
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+ RHYOLITIC SERIES (of Dolgelly) 
Ordovician: Arenig Series 
Superseded by part of Mynydd-y-Gader Group q.v. 
Lake (P.) and Reyno.ps (S.H.), 1912. The geology of Mynydd- 
y-Gader, Dolgelly, Q.J.G.S., 68, 347-8. 
(W. F. W.). 


RHYOLITIC SERIES, UPPER .. Ordovician: Caradoc Series 
Type-area : Snowdon district, Carnarvonshire. 


Wiuiams (H.), 1927. The geology of Snowdon (North Wales), 
Q.J.G.S., 83, 353, 387-9, Lit., Map. A series of rhyolites and 
rhyolitic tuffs, the exposed thickness of which varies from 200 to 
300 feet, though the upper limit has not been observed. They 
form the topmost subdivision of the Snowdon Volcanic Suite, and 


: are underlain by the Bedded Pyroclastic Series. 


Also described by Wittiams (H.) and Burman (O.M.B.), 1931. 
The geology of the Dolwyddelan Syncline (North Wales), Q.J.G.S., 
87, 442, Map; SHackLeToNn (R.M.), 1959. The stratigraphy of the 
Moel Hebog district between Snowdon and Tremadoc, Liverpool 
Manch. G.J., 2, 244, Map. 

(W.T.D., W.F. W.). 


RHYOLITIC TUFFS, LOWER .. Ordovician: Caradoc Series 
Type-locality: Snowdon district, Carnarvonshire. 


Wrams (H.), 1927. The geology of Snowdon (North Wales), 
Q.J.G.S., 83, 353, 370-4, Lit., Map. 

Rast (N.) et al., 1958. Sub-aerial volcanicity in Snowdon, 
Nature, Lond., 181, 508, considered that the lower boundary of 


. the Lower Rhyolite Tuff showed that the ignimbrites, or welded 


tuffs as they were now recognized to be, were deposited on an 
irregular topographical surface with hollows. 

SHACKLETON (R.M.), 1959. The stratigraphy of the Moel Hebog 
district between Snowdon and Tremadoc, Liverpool Manch. G.J., 
2, 238, recognized ‘homogeneous rhyolitic tuffs with vitroclastic 
structure — mostly welded tuffs characteristic of Pelean erup- 
tions’. Westwards however the welded tuffs are replaced by 
their water-laid equivalents which have supplied Chasmops sp., 
Brongniartella bisulcata, Kjaerina typa, Dolerorthis duftonensis, 
a fauna indicative of the Upper Longvillian. Thickness 140-700 
feet. A series of tuffs, showing almost no stratification, forming 


the uppermost subdivision of the Lower Rhyolitic Series. Over- 


lain by the Bedded Pyroclastic Series, underlain by the Flinty 
Rhyolites. In the central part of the Snowdon district the tuffs 


` are best developed, and attain a thickness of 1200 to 1500 feet, 


but they thin southwards, finally passing into blue-black slates. 
(W. T. D., W.F. W.). 


a he 4 
es 7 


RHYOLITIC TUFFS, UPPER .. Ordovician: Caradoc Series 
SHACKLETON (R.M.), 1959. The stratigraphy of the Moel Hebog 
district between Snowdon and Tremadoc, Liverpool Manch. G.J., 
2, 244, Map, stated that the rocks closely resemble the Upper 
Rhyolitic Series of Snowdon. Thickness exposed on Moel-yr-Ogof 
is about 35 feet. 
(W. F. W.). 
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t RIBBED SHALES (Mudstones) . Ordovician : Caradoc Series 


Type-locality : Craigmichan Scaurs, near Moffat, Dumfries- 
shire. 

LapwortH (C.), 1878. The Moffat Series, Q.J.G.S., 34, 250, 
296, 302 et seq., Lit., Map. Known also as Ribbed Mudstones. 
Lower subdivision of the Glenkiln Shales, overlain by the Coeno- 
graptus or Didymograptus Beds. Shales, mudstones and flags, 
about 45 feet thick. No fossils, but worm-tubes abundant. 


CWT D3: 


ROBESTON WATHEN LIMESTONE 
Ordovician : Caradoc Series 


Type-locality : Robeston Wathen, near Haverfordwest, Pem- 
brokeshire. 


Marr (J.E.) and Roserts (T.), 1885. The Lower Palaeozoic 
rocks of the neighbourhood of Haverfordwest, Q.J.G.S., 4l, 
479-80, 487. 

Also recorded by Roserts (T.), 1893. Notes on the geology of 
the district west of Caermarthen, Q.J.G.S., 49, 166, and Evans 
(D.C.), 1906. The Ordovician rocks of western Caermarthenshire, 
ibid., 62, 633-6, Map. 

The most complete descriptions occur in STRAHAN (A.) et al., 
1914. South Wales Coalfield, XI, Haverfordwest, Mem. G.S.G.B., 
54-64, and Stranan (A.) et al., 1909. South Wales Coalfield, X, Car- 
marthen, ibid., 52-3. Blue-black fine-grained limestone with black 
shale partings, overlain by Ashgill strata. Marr and ROBERTS 
believed it to be a calcareous development of the upper part of | 
their Dicranograptus Shales (Mydrim Shales), and it is now 
thought to occur at about the horizon of the Vulgatus Beds. 
Fauna includes Halysites, ‘Petraia’, Illaenus and orthids. 


(W.T.D., W.F.W.). 


ROCH RHYOLITIC SERIES .... ? Ordovician: Arenig Series 
Type-area : Roch Castle to Trefgarn Rocks, Pembrokeshire. 
Tuomas (H.H.) and Cox (A.H.), 1924. The volcanic series of 

Trefgarn, Roch and Ambleston (Pembrokeshire), Q.J.G.S., 80, 

527, 540-3, recognized (i) flinty rhyolites and banded silicified 

tuffs of blue-green and pale mauve tints, overlain by (ii) ashy 

flags and shales or the Nant-y-Coy Beds q.v. The age cannot be \ 
determined directly and although the Roch Rhyolitic Series has 
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_ been included in the Arenig Series they might alternatively 
belong to the Pre-Cambrian. See Pre-Cambrian, fascicule 3a II, 
p. 66. 

(W. F. W.). 


RODDED MUDSTONES ....... Ordovician : Caradoc Series 


Tough, grey-blue mudstones with specifically unidentified 
Climacograptus. FearRnsmes (W.G.) and Davies (W.), 1943. The 
geology of Deudraeth. The country between Traeth Mawr and 
Traeth Bâch, Merioneth, Q.J.G.S., 99, 254. 

(W. F. W.). 


ROMAN FELL GROUP (Stage) . Ordovician : Caradoc Series 


Type-locality : Roman Fell, near Appleby, Westmorland. 
Marr (J.E.), 1892. The Coniston Limestone Series, G.M., (3), 
- 9, 97-8, 106-8. Sometimes known as the Roman Fell Stage, the 
Group comprises ashes, ashy shales and nodular limestones, 
approximately 200 feet thick. Overlain by the Sleddale Group, 
underlain by Borrowdale Volcanic Series. The strata are known 
only from the Cross Fell Inlier, and are represented by the 
Corona Beds. Fauna includes Trematis corona and other brach- 
iopeds, with gastropods and orthocone cephalopods. 


(W.T. D.). 


RORRINGTON BEDS ......... Ordovician : Caradoc Series 


Type-locality : Lower Wood Brook, near Rorrington, west 
Shropshire. 


Wuittarp (W.F.), 1931. The geology of the Ordovician and 
Valentian rocks of the Shelve Country, Shropshire, P.G.A., 42, 
332. Sooty, blue-black shales. Thickness about 1000 ft. Overlain 
by Spy Wood Grit and underlain by Meadowtown Beds. Char- 
acteristic fossils: Climacograptus modestus, C. schérenbergi, 
Dicellograptus divaricatus salopiensis, Dicello. sextans, Dicrano- 
graptus brevicaulis, D. rectus, Leptograptus latus, L. validus, 
Nemagraptus gracilis, N. remotus, Cnemidopyge granulata, 
Marrolithoides arcuatus, Marrolithus inornatus, Telaeomarro- 
lithus, ogygids, ostracods, machaeridia. Correlated with the zone 
of Nemagraptus gracilis. The outcrop is recognized only in west 
Shropshire. 

(W. F. W.). 


+ RORRINGTON GROUP (Flags). Ordovician : Caradoc Series 


‘LapwortH (C.), 1887. The Ordovician rocks of Shropshire, 
: B.A.A.S. Rep. for 1886, Birmingham Meeting, 662. Renamed 
Rorrington Flags. Lapwortu (C.) and Warts (W.W.), 1894. The 
geology of south Shropshire, P.G.A., 13, 316, and Rorrington 
Shales; idem., 1910. The geology of Shropshire, in Jubilee Vol- 
ume of the Geologists’ Association, 752. 

(W.F. W.). 
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SAILMHOR GROUP ...........----+005 Lower Ordovician 

Type-locality : Sailmhor (or Solmar) is a ruined homestead 
near the cliffs on the south side of Balnakiel Bay, Durness, 
Sutherlandshire. 

Pracu (B.N.) and Horne (J.), 1884. Report on the Geology of 
the North-West of Sutherland, Nature, Lond., 31, 31-5. The third 
subdivision of the Caleareous Series (Durness Limestone), consist- 
ing of dark-grey, thickly-bedded, crystalline, granular dolomites 
with large black and white striped chert doggers near the base. 
Underlain by the Eilean Dubh Group and overlain by the San- 
gomore Group. A few poorly preserved fossils have been re- 


corded. 
(V. W.). 


SALTEROLITHUS CARACTACI ZONE 
Ordovician: Caradoc Series 


Type-locality : Welshpool, Montgomeryshire. 


Bancrort (B.B.), 1929. Some new species of Cryptolithus, 
(s.l.), from the Upper Ordovician, M.P. Manch. L.P.S., 73, table 
facing 76. Listed in stratigraphical table as Cryptolithus caractaci 
and the topmost zone of the Harnagian Stage. Overlain by Cryp- 
tolithus broeggeri Zone, underlain by Cryptolithus cf. intermedius 
Zone. Mudstones with Wattsella, Soudleyella, Chonetoidea, Cli- 
macograptus and lamellibranchs. See Dean (W.T.), 1958. The 
faunal succession in the Caradoc Series of south Shropshire, 
B.M. Geol. Bull., 3, (6), 200, for further details. 


Distribution : Shropshire, Montgomeryshire and North Wales. 
(W. T. D.). 


SANGOMORE GROUP ................. Lower Ordovician 


Type-locality : coast sections north-east of Sangomore (part 
of the parish of Durness) and along the south side of Balnakiel 
Bay, Durness, Sutherlandshire. 


Pracu (B.N.) and Horne (J.), 1884. Report on the Geology of 
the North-West of Sutherland, Nature, Lond., 31, 31-5. The fourth 
subdivision of the Calcareous Series (Durness Limestone) consist- 
ing of light-grey granular dolomites in the lower part and with 
limestone bands appearing in the upper part. Two thick white 
chert beds are conspicuous near the base. Underlain by the 
Sailmhor Group and overlain by the Balnakiel Group. 


(V. W.). 


SCA(W)FELL ASH AND BRECCIA GROUP. 
See: Scawfell Banded Ashes and Breccias. 
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SCAWFELL BANDED ASHES AND BRECCIAS 
Ordovician: Llanvirn and ? Llandeilo Series 


Marr (J.E.), 1900. Notes on the geology of the English Lake 
District, P.G.A., 16, 457, gave the reason for separating this 
division from others because of the ‘great development and pre- 
ponderance of ashes therein, lavas being few in number and only 
locally developed’. The Kentmere-Coniston Slate Band was also 
included with the subdivision because, although the ‘ashes of 
this slate band appear at first sight very different from those of 
the Scawfell group’, on Walney Scar ‘the slate band and Scaw- 
fell ash group come together, and can be actually traced into 
one another’. 

Referred to by Marr (J.E.), 1910. Geology in the Field, Geol. 
Assoc. Jubilee Vol., 632; Marr (J.E.), 1916. The Geology of the 
Lake District .... Cambridge, 24, where the Scawfell Ash and 

. Breccia Group is correlated with Tilberthwaite Slates (= ? Tuffs). 


(W.F. W.). 


SCHARENBERGI SLATES ..... Ordovician : Caradoc Series 


Grey, poorly-cleaved slates which have yielded several 
graptolites including Climacograptus cf. putillus and C. cf. bekkevi, 
-associated with Cyclopyge caliginosa. One of the faulted masses 
of strata included in the Ty-obry Beds q.v. by FEARNSIDES (W.G.) 
and Davies (W.), 1943. The geology of Deudraeth. The country 
between Traeth Mawr and Traeth Bach, Merioneth, Q.J.G.S., 99, 
254. 

(W. F. W.). 


SEALYHAM BEDS ............ Ordovician: Arenig Series 


Evans (W.D.), 1945. The geology of the Prescelly Hills, north 
Pembrokeshire, Q.J.G.S., 101, 92, Map, has recorded no fossils, 
throughout his mapped area, from these blue-black shales and 
mudstones, which are thought to ‘occupy a position high up in 
the Tetragraptus Shales’. Thickness in excess of 500 ft. 


(W. F. W.). 


SEALYHAM GROUP . Ordovician : Arenig or Llanvirn Series 


Divided by Tuomas (H.H.) and Cox (A.H.), 1924. The vol- 
canic rocks of Trefgarn, Roch, and Ambleston (Pembrokeshire), 
Q.J.G.S., 80, 529, 535, into (i) Sealyham or Wolf’s Castle Shales, 
overlain by (ii) Sealyham Keratophyric Series qq.v. 


(W.F. W.). 


' SEALYHAM KERATOPHYRIC SERIES 
Ordovician: Arenig or Llanvirn Series 


Lava-flows, pyroclastic rocks and slates which succeed the 
Sealyham or Wolf’s Castle Shales, all the deposits being of un- 
determined stratigraphical age. Similarity with the Abercastle 
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(Sealyham Keratophyric Series, continued) 


Keratophyres was noted by Tuomas (H.H.) and Cox (A.H.), 1924. 
The volcanic series of Trefgarn, Roch, and Ambleston (Pembroke- 
shire), Q.J.G.S., 80, 536, and Evans (W.D.), 1945. The geology 
of the Prescelly Hills, north Pembrokeshire, Q.J.G.S., 101, ob- 
served that the Sealyham Volcanic Series q.v. extended from this 
area westwards to near Wallis, near Ambleston. 

(W. F. W.). 


SEALYHAM SHALES. Ordovician: Arenig or Llanvirn Series 


Type-locality: Sealy Valley, Cleddau Valley, near Wolf's 
Castle, Pembrokeshire. 


Dark-blue, highly cleaved shales with thin tuffaceous beds, 
but Tuomas (H.H.) and Cox (A.H.), 1924. The volcanic series of 
Trefgarn, Roch, and Ambleston (Pembrokeshire), Q.J.G.S., 80, 
535, could not decide because of lack of fossils whether the strata 
should be referred to the Tetragraptus Beds or Bifidus Beds, or 
to both stratigraphical divisions. 

(W. F. W.). 


SEALYHAM VOLCANIC SERIES 
Ordovician : Arenig and Llanvirn Series 


Evans (W.D.), 1945. The geology of the Prescelly Hills, north 
Pembrokeshire, Q.J.G.S., 101, 92, Map, included soda-rhyolites, 
soda-trachytes and tuffs, and mentioned that there are no signs 
of unconformity between them and the overlying bifidus Beds. 
Thickness 250 feet in the west of the area diminishing to less 
than 100 feet eastwards. The volcanic series extends westwards 
into the Wallis district, see THomas (H.H.) and Cox (A.H.), 1924. 
The volcanic series of Trefgarn, Roch, and Ambleston (Pembroke- 
shire), Q.J.G.S., 80, 539. 

(W. F. W.). 


SEATHWAITE FELL TUFFS 
Ordovician : Llanvirn and ? Llandeilo Series 


OLIVER (R.L.), 1954. Note on the succession in the region 
around the head of Borrowdale, Cumberland, P.G.A., 65, 410; 
divided into an upper and lower coarse to medium-grained 
andesitic tuff separated by fine-grained white-weathering horn- 
stone (tuff). 


(W. F. W.). 


SHALLOCH FLAGSTONES .... Ordovician: Ashgill Series 
Type-locality : Shalloch Hill, near Girvan, Ayrshire. 


LapwortTH (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 607-8, Lit., Map. Used by LAPWORTH as an 
alternative name for the Barren Flagstone Group q.v. 


(W. T. D.). 


Oe 
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SHAP ANDESITES 
Ordovician : Llanvirn and ? Llandeilo Series 


Named the Andesitic Group, see HARKER (A.) and MARR 
(J.E.), 1891. The Shap Granite, and the associated igneous and 
metamorphic rocks, Q.J.G.S., 47, 268. 


Renamed Shap Andesites by Marr (J.E.), 1900. Notes on the 
geology of the English Lake District, P.G.A., 16, 458, who traced 
the andesites from Shap to Torver, near Coniston. Also known 
as Shap Andesitic Group, see Marr (J.E.), 1910. Geology in the 
Field, Geol. Assoc. Jubilee Vol., 633; Marr (J.E.), 1916. The Geo- 
logy of the Lake District..., Cambridge, 26. 


(W. F. W.). 


SHAP ANDESITIC GROUP. 
See: Shap Andesites. 


SHAP RHYOLITES 
Ordovician: Llanvirn and ? Llandeilo Series 


Named Rhyolitic Group, see HARKER (A.) and Marr (J.E.), 
1891. The Shap Granite, and the associated igneous and meta- 
morphic rocks, Q.J.G.S., 47, 268. 

Renamed Shap Rhyolites by Marr (J.E.), 1900. Notes on the 
geology of the English Lake District, P.G.A., 16, 458, who traced 
them from Shap to near Torver, reappearing in the neighbour- 
hood of Millom. Also known as Shap Rhyolitic Group, see Marr 
(J.E.), 1910. Geology in the Field, Geol. Assoc. Jubilee Vol., 633; 
Marr (J.E.), 1916. The Geology of the Lake District..., Cambridge, 
26. 


(W. F. W.). 
SHAP RHYOLITIC GROUP. 
See: Shap Rhyolites. 
SHELVE CHURCH BEDS ...... Ordovician: Arenig Series 


Type-locality : Shelve Church, west Shropshire. 


Lapwortu (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 37. Listed in stratigraphical column; overlain 
by Hope Shales and underlain by Ladywell beds; uppermost 
member of Mytton Flags in Shelve Anticline. 

Wuirrarp (W.F.), 1931. The geology of the Ordovician and 
Valentian rocks of the Shelve Country, Shropshire, P.G.A., 42, 


. 326. Only recognized in vicinity of Shelve. Brown-weathering, 


light-grey, micaceous flags. Characteristic fossils : Didymograptus 
nitidus, D. patulus, Glyptograptus dentatus, many dendroids, 
Cyclopyge, Placoparia, Selenopeltis, Oxydiscus(?) perturbatus, 
ostracods. Confined to Shelve Anticline. 

(W.F. W.). 
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+ SHELVE SERIES 4 A 
Ordovician : Arenig and Llanvirn Series 


LapwortH (C.), 1887. The Ordovician rocks of Shropshire, 
B.A.A.S. Rep. for 1886, Birmingham Meeting, 662. Name included 
all subdivisions from the Stiper(stones) Quartzite up to and 
including Stapeley Volcanic Group. 

(W. F. W.). 


SHINETON SHALES ......... Ordovician : Tremadoc Series 
Type-locality : Shineton Brook, near Cressage, Shropshire. 


First mentioned as a stratigraphical unit by Satter (J.W.), 
1873. A catalogue of the collection of Cambrian and Silurian 
fossils contained in the Geological Museum of the University of 
Cambridge, Cambridge, 32, but reference to ‘Shineton Shales 
and Slates’ appeared in earlier literature, viz., SALTER (J.W.), 
1867. On the May Hill Sandstone, G.M., (1) 4, 203. Name became 
definitely established by the work of Cattaway (C.), 1874. On 
the occurrence of a Tremadoc Area near the Wrekin in South 
Shropshire, with a description of a new fauna, Q.J.G.S., 30, 196; 
1877. On a new area of Upper Cambrian rocks in south Shrop- 
shire, with a description of a new fauna, Q.J.G.S., 33, 657. Olive 
and yellow-weathering, dark-blue, micaceous, fissile shales, with 
occasional calcareous nodules (cone-in-cone), becoming more 
sandy and thicker-bedded at top of succession. 

STUBBLEFIELD (C.J.) and Burman (O.M.B.), 1927. The Shineton 
Shales of the Wrekin District: with notes on their development 
in other parts of Shropshire and Herefordshire, Q.J.G.S., 83, 96. 
Thickness probably more than 3000 ft. Unconformably overlain 
by Arenig (Habberley Valley), or Caradoc, or Llandovery strata. 
Underlain by Upper Cambrian see STuBBLEFIELD (C.J.), 1930. A 
new Upper Cambrian section in south Shropshire, Summ. Prog. 
G.S.G.B. for 1929, (2), 55, or contact is faulted. Characteristic 
fossils : Adelograptus hunnebergensis, Clonograptus tenellus, Dic- 
tyonema flabelliforme, Agnostus callavei, Asaphellus homfrayi, 
Euloma monile, Leptoplastus salteri, Shumardia pusilla, Triar- 
thrus shinetonensis, Macrocystella mariae. Apart from the main 
outcrop, Shineton Shales are also found in the Habberley Valley, 
at Lawley, and at Cardington; also recorded from Calvert Boring, 
Buckinghamshire, see Davies (A.M.) and Prince (J.), 1913. On 
two deep borings at Calvert Station (North Buckinghamshire) and 
on the Palaeozoic Floor north of the Thames, Q.J.G.S., 69, 322-5. 


(W. F. W.). 


SHOALSHOOK LIMESTONE. 
See: Sholeshook Limestone. 


SHOLESHOOK LIMESTONE ... Ordovician: Ashgill Series 


- Type-locality : Sholeshook, near Haverfordwest, Pembroke- 
shire. 
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Marr (J.E.) and Roserts (T.), 1885. The Lower Palaeozoic 
rocks of the neighbourhood of Haverfordwest, Q.J.G.S., 41, 480-2. 

Also recorded by Roserts (T.), 1893. Notes on the geology 
of the district west of Caermarthen, Q.J.G.S., 49, 169, and Evans 
(D.C.), 1906. The Ordovician rocks of western Caermarthenshire, 
Q.J.G.S., 62, 633-7, Map. 

The most complete description of the facies of the Sholeshook 
Limestone occurs in STRAHAN (A.) et al., 1914. South Wales Coal- 
field, XI, Haverfordwest, Mem. G.S.G.B., 54-64 and Strawan (A.) 
et al., 1909. South Wales Coalfield, X, Carmarthen, ibid., 52-3. 
Overlain by the Redhill Beds, underlain by the Robeston Wathen 
Limestone. Calcareous mudstones with limestone nodules, about 
200 feet thick. Large fauna including Ampyx, Dalmanitina, En- 
crinuroides, Phillipsinella, Tretaspis, the cystid Echinosphaerites, 
and brachiopods. 

(W.T.D., W.F. W.). 


SHUMARDIA PUSILLA ZONE 
Ordovician: Tremadoc Series 


Mosere (J.C.), 1896. Geologisk vägvisare inom Folgelsang- 
trakten, Medd. Lunds geol. Faltkl., 2, appears to be the earliest 
record for the Shumardia Zone; later, the specific name was in- 
troduced. 

For modern statement of the zone as developed in Britain 
see STUBBLEFIELD (C.J.) and Burman (O.M.B.), 1927. The Shineton 
Shales of the Wrekin District: with notes on their development 
in other parts of Shropshire and Herefordshire, Q.J.G.S., 83, 113, 
119. Characteristic fossils: Agnostus dux, Asaphellus homfrayi, 
Cyclopyge genatenta, Euloma monile, Leptoplastus salteri, Oro- 
metopus elatifrons, Parabolinella triarthra, Shumardia pusilla, 


Symphysurus crofti, Triarthrus shinetonensis. 
(W.F. W.). 


SHUMARDIA SHALES ...... Ordovician : Tremadoc Series 


Type-localities : streams south of Amnodd-wen and north of 
Amnodd-bwll, near Arenig Fawr, Merioneth. 


FEARNSIDES (W.G.), 1905. On the geology of Arenig Fawr and 
Moel Llyfnant, Q.J.G.S., 61, 616. Blue-grey mudstones with a 
rich fauna, of which typical fossils are Agnostus sidenbladhi, 
Apatokephalus serratus, Asaphellus homfrayi, Parabolinella triar- 
thra, Shumardia pusilla, Symphysurus crofti. Probably corres- 
ponds with the Penmorfa Beds of the Tremadoc area. 


(W.F. W.). 


SIPHONOTRETA SHALES .... Ordovician: Caradoc Series 


Blue-black, earthy slates with Climacograptus cf. schären- 
bergi and Siphonotreta micula. One of the faulted masses which 
were included in the Ty-obry Beds q.v. by Frarnsipes (W.G.) 
and Davies (W.), 1943. The geology of Deudraeth. The country 


244 
(Siphonotreta Shales, continued) 


between Traeth Mawr and Traeth Bach, Merioneth, Q.J.G.S., 99, 
4. 
a (W. F. W.). 


+ SKIDDAVIAN [Series] f k 
Ordovician : Arenig and Llanvirn Series 


Marr (J.E.), 1905. Classification of the Sedimentary Rocks, 
Q.J.G.S., 6l, lxxxi-iii, proposed the term Skiddavian for the 
lowest time-division of the Ordovician System which SEDGWICK 
(A.) in Satter (J.W.), 1873. A Catalogue of the Collection of 
Cambrian and Silurian Fossils contained in the Geological Mu- 
seum of the University of Cambridge, Cambridge, 19, had already 
named ‘Arenig or Skiddaw Group’. He substituted the name 
Skiddavian for Arenig Series, as previously employed, presum- 
ably because ‘ the age of the rocks of Arenig is still under discus- 
sion’. Marr’s Skiddavian thus included the Arenig and Llanvirn 
Series as interpreted nowadays qq.v. 

It should be noted that Marr explicitly stated that the name 
Skiddavian was given to a time-division and not to a rock-divis- 
ion; strictly, therefore, it should be written as the Skiddavian 
Epoch, and not Skiddavian Series as he and some subsequent 
authors have done, viz., Watts (W.W.) in Evans (J.W.), and STUB- 
BLEFIELD (C.J.), 1929. Handbook of the Geology of Great Britain, 
London, 72, who also used it in a restricted sense as equivalent 
to the Arenig[ian], defined as including the Dichograptus Zone, 
Didymograptus extensus Zone and D. hirundo Zone, whereas 
said by Erres (G.L.), and Woop (E.M.R.), 1914. A monograph of 
British Graptolites, M.P.S., 526, to be equivalent to these zones 
plus D. bifidus Zone. 

With the re-examination of the Arenig area by FEARNSIDES 
(W.G.), 1905. The geology of Arenig Fawr and Moel Llyfnant, 
Q.J.G.S., 61, who included in the Arenig Series the zones of 
D. murchisoni, the name Skiddavian has generally fallen into 
disuse, but Drxon (E.E.L.) in Eastwoop (T.) et al., 1931. White- 
haven and Workington District, Mem. G.S.G.B., 36, retained it 
to include the whole of the Skiddaw Slates; these can be correl- 
ated with the Arenig-Llanvirn Series, as now understood, but 
lacking equivalents of the D. murchisoni Zone. 

(W.F. W.). 


SKIDDAW GRIT(S) ............ Ordovician: Arenig Series 
Type-locality : north of Skiddaw, Cumberland. 


Although Warp (J.C.), 1879. On the physical history of the 
English Lake District. With notes on the possible subdivisions of 
the Skiddaw Slates, G.M., (2) 6, 50-51, 121-3, not infrequently 
referred to grits in the Skiddaw Slates, some near the summit 
below volcanic rocks and others near the base, he does not appear 
to have coined the name Skiddaw Grit; he uses Arenig Grit, due 
to his correlation of the Cambrian succession with what he consid- 
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ered to be their equivalents in Wales. Warp placed the beds 

_ below the lower grit in the Tremadoc Slates and Lingula Flags, 
those above in the Arenig. The term was apparently first used 
by Marr (J.E.), 1894. Notes on the Skiddaw Slates, G.M., (4), 1, 
129, who doubted whether the Skiddaw Grit in its type-locality 
is the same as ‘the much greater thickness of flaggy grits south 
of Skiddaw, the grits north-west of Bassenthwaite, and those near 
Buttermere’. 

Rastar (R.H.), 1910. On the Skiddaw Granite and its Meta- 
morphism, Q.J.G.S., 66, 121-2, suggested the rocks are of Pre- 
Cambrian age, and GREEN (J.F.N.), 1917. The age of the chief 
intrusions of the Lake District, P.G.A., 28, 19-26; 1918. The 
Skiddaw Granite, ibid., 29, 134-6, that they belong to the 
Bala. Drxon (E.E.L.), 1925. Summ. Prog. G.S.G.B. for 1924, 71, 
gave Watch Hill Grits as equivalent to Skiddaw Grit and in 

_ Eastwoop (T.), 1931. Whitehaven and Workington District, Mem. 
G.S.G.B., 28, included it and the Watch Hill Grit within the Mos- 
ser Slates thereby arriving at an Arenig age for all three divis- 
ions. However, HoLLINGWoRTH (S.E.), 1954. The geology of the 
Lake District - a review, P.G.A., 65, 390, suggested that the 
Watch Hill Grits occupy a position near the base of the Skiddaw 
Slates within the Loweswater Flags of Drxon. 

Skiddaw Grits are often conglomeratic and the pebbles in- 
clude extremely varied types. 

(W. F. W.). 


SKIDDAW [Skidda] SLATE(S) (Group, Series) 
Ordovician : Arenig and Llanvirn Series 


Although Orey (J.), 1820. Remarks on the succession of 
rocks in the district of the Lakes, Lonsdale Magazine, 1, 433 (re- 
printed 1820 in Tilloch’s Phil. Mag., 56, 257-61) included in his 
lowest division the slates of ‘Skiddaw, Saddleback, Grisdale Pike 
and Grasmoor, with most of the Newlands’ mountains; extending 
across Cromack lake, and by the foot of Ennerdale, as far as 
Dent hill’, yet the first usage of the stratigraphical name is in 
Sepewick (A.), 1832. On the Geological Relations of the stratified 
and unstratified Groups of Rocks composing the Cumbrian Mount- 
ains, P.G.S., 1, 399, where he recognized that the slates underlay 
the ‘Green Slate and Porphyry’ (= Borrowdale Volcanic Series) ; 
the slates are stated to be unfossiliferous. Some fifteen years later 
graptolites were found in the Skiddaw Slates but Sepewicx (A.), 
1848. On the Organic Remains found in the Skiddaw Slate, with 
some Remarks on the Classification of the Older Rocks of Cum- 
berland and Westmorland, Q.J.G.S., 4, 221, was of the opinion 
that the ‘Lingula beds (and those beds below them near the 

: Merioneth anticlinal) are all above the greater part of the Skid- 
daw slate’. 

Srepcwick (A.), 1852, iv, in the advertisement to the second 
fascicule of Sepcwicx (A.) and McCoy (F.), 1851-55. A synopsis 
of the classification of the British Palaeozoic rocks, with a system- 
atic description of the British Palaeozoic fossils in the Geological 
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Museum of the University of Cambridge, London and Cambridge, i 


believed the slaty rocks of the Longmynd [now known to be 
Pre-Cambrian] to be ‘physically co-ordinate with the Skiddaw 
slate’. Sepnawrck (A.), 1852. On the classification and nomenclat- 
ure of the Lower Palaeozoic rocks of England and Wales, Q.J. 
G.S., 8, 150, correlated the Skiddaw Slates with the succession 
in North Wales which comprised (i) Llanberris slates, (ii) Harlech 
grits, (iii) Lingula Flags, (iv) Tremadoc slates and (v) part of 
Arenig slates and porphyry. 

For its day, a comprehensive survey was published by HARK- 
ness (R.), 1862. On the Skiddaw Slate Series, Q.J.G.S., 19, 113, 
who gave a thickness of 7000 ft. to the slates and identified them 
with the Lower Llandeilo; SALTER, who identified the fossils, is 
quoted by Harkness (p. 135), with reference to the correlation 
of the Skiddaw Slates, that they are to be referred to ‘that 
group which is best represented in the rocks of Shelve, and 
which occurs in North Wales overlying the Tremadoc group, and 
underlying the mass of the Llandeilo.’ SALTER therefore equated 
the Skiddaw Slates with the Arenig and Llanvirn of modern 
terminology, a correlation which subsequent work has confirmed. 
Warp (J.C.), 1876. Northern part of English Lake District, Mem. 
G.S.G.B., 47, divided the Skiddaw Slates into five parts, estimated 
the total thickness as between 10000-12000 ft., and was of the 
opinion that their range in age is from the Lingula flags to the 
Upper Arenig (of Hicks) inclusive. 

LapwortH (C.), 1879. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 3, table facing 455, divided Skiddaw 
Slates into an upper and a lower part. 

Marr (J.E.), 1894. Notes on the Skiddaw Slates, G.M., (4), 
1, 122, stated that the slates correlate with the Arenig of North 
Wales (Arenig here having the extended meaning to include the 
Llanvirn) and he accordingly returned to SALTER’s correlation; 
Marr applied the term to all sediments plus contemporaneous 
volcanic rocks below the Borrowdale Volcanic Series but he noted 
that alien deposits, such as the Drygill Shales, were once included, 
see Nicnotson (H.A.) and Marr (J.E.), 1887. On the occurrence 
of a new fossiliferous horizon in the Ordovician Series of the 
Lake-District, G.M., (3), 4, 343. Marr (op. cit.) divided the Skid- 
daw Slates into (i) Bryograptus Beds, (ii) Dichograptus Beds, 
(iii) Tetragraptus Beds, Upper and Lower, (iv) Ellergill Beds and 
(v) Milburn Beds qq.v. 

Erres (G.L.), 1898. The graptolite-fauna of the Skiddaw 
Slates, Q.J.G.S., 54, adduced graptolitic evidence to show that 
the Skiddaw Slates are mainly Arenig in age but that some 
representative of Tremadoc rocks may exist; further, the pres- 
ence of Placoparia in the Ellergill Beds of the Cross Fell Inlier 
was taken to indicate a Llanvirn age and the suggestion was 
made that the overlying Milburn Beds ‘may possibly be referred 
to the lower part of the Llandeilo’ (p. 528). In his revision of 
the area Sorron (F.W.), 1935. The Stratigraphy and Tectonics 
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of the Cross Fell Inlier, Q.J.G.S., 91, 652, listed a graptolitic 


assemblage from the Milburn Beds characteristic of the zone of 
_ Didymograptus bifidus; consequently, there is no proof that the 


Skiddaw Slates extend upwards beyond the Lower Llanvirn and 
their lower limit in the stratigraphical succession is a matter 
for debate. ELLES (op. cit.) recognized the Lower, Middle and 
Upper Skiddaw Slates and observed that the lower beds are not 
the same as NicHotson’s ‘Lower Skiddaw Slates’; the Middle 
Skiddaw Slates were divided by her into Upper and Lower Tetra- 
graptus Beds separated by the Dichograptus Beds qq.v. Drxon 
(E.E.L.) in Eastwoop (T.) et al., 1931. Whitehaven and Working- 
ton District, Mem. G.S.G.B., 5, concluded that there is no reliable 
evidence that any part of the Skiddaw Slates appertains to the 
Tremadoc. Erres (G.L.), 1933. The Lower Ordovician graptolite 
faunas with special reference to the Skiddaw Slates, Summ. Prog. 


_G.S.G.B. for 1932 (2), 100, provided an elaborated zonal succes- 


sion for the Skiddaw Slates comprising the following zones and 
subzones : Bryograptus kjerulfi, Dichograptus (with Lower Tetra- 
graptus Subzone), Didymograptus extensus (with, in ascending 
order, the four Subzones of Upper Tetragraptus, Didymograptus 
deflexus, Didymograptus nitidus, Isograptus gibberulus) , Didymo- 
graptus hirundo and Didymograptus bifidus. As at Cross Fell 
(SHoTtToNn, 1935) there is no indication of anything younger than 
the Lower Llanvirn in the Skiddaw Slates. 

Drxon (E.E.L.) in Eastwoop (T.) et al., 1931. Whitehaven 
and Workington District, Mem. G.S.G.B., divided the Skiddaw 
Slates into the Blake Fell Mudstones below, succeeded by Kirk- 
stile Slates, Loweswater Flags, and Mosser Slates with Watch 
Hill Grit qq.v. Rose (W.C.C.), 1954. The Sequence and Structure 
of the Skiddaw Slates in the Keswick-Buttermere Area, P.G.A., 
65, 403, gave a thickness for the Skiddaw Slates of +6500 ft., 
and divided the succession into the Loweswater Flags, +4000 ft., 
followed by the Mosser-Kirkstile Slates, 2500 ft. qq.v. The earl- 
iest graptolitic faunas occur at an unspecified level within the 
Loweswater Flags and Rose suggested that it is unlikely that 
Upper Cambrian rocks are present. 

Main outcrop of the Skiddaw Slates is in the Lake District 
but rocks also exposed in Black Combe and the Cross Fell Inlier; 
also, they may have been penetrated beneath the Carboniferous 
Limestone in a borehole at Crook, Co. Durham, and possibly 
occur in an inlier in Carboniferous Limestone in Upper Teesdale, 
near Langdon Beck. 

Base of the Skiddaw Slates is unknown; overlain by Borrow- 


dale Volcanic Group. 
(W. F. W.). 


+SKIDDAW SLATES, LOWER .. Ordovician: Arenig Series 


Lapworts (C.), 1879. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 3, table facing 455, divided the 
the Ordovician System into three of which the Lower Division 
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(Arenig) was equated with the Upper and Lower Skiddaw Slates. 
It is evident from the correlation table that Lapwortu’s Arenig 
is equivalent to the Arenig plus Llanvirn of modern terminology. 
Lower Skiddaw Slates comprise dark flagstones and shales, op. 
cit., A.M.N.H., 1879, (5), 4, 335; 1880, (5), 5, 275-6, and a graptolitic 
assemblage was supplied. 

Erres (G.L.), 1898. The graptolite-fauna of the Skiddaw 
Slates, Q.J.G.S., 54, 530, divided the slates into Upper, Middle 
and Lower; here the name Lower Skiddaw Slates is applied in 
a different sense from that of LaPpworTtH, because Erres correlat- 
ed the division with the Bryograptus Beds and gave a Tremadoc 
and ? Lingula Flag age to it. 

During the last eighty years authors have obviously implied 
different stratigraphical ranges by the term Lower Skiddaw 
Slates; there is a tendency nowadays to allow the term to fall 


into abeyance. 
(W. F. W.). 


+SKIDDAW SLATES, MIDDLE .. Ordovician: Arenig Series 


Eres (G.L.), 1898. The graptolite-fauna of the Skiddaw 
Slates, Q.J.G.S., 54, 530, proposed a threefold division of which 
the Middle Skiddaw Slates are again subdivided into three, with 
the Upper and Lower Tetragraptus Beds separated by the Dicho- 
graptus Beds. 

The name Middle Skiddaw Slates was not accepted and has 
fallen into disuse. 

(W. F. W.). 


t SKIDDAW SLATES, UPPER . Ordovician : Llanvirn Series 


LapwortH (C.), 1879. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 3, table facing 455, divided the 
the Ordovician System into three of which the Lower Division 
(Arenig) was equated with the Upper and Lower Skiddaw Slates. 
It is evident from the correlation table that Lapwortn’s Arenig 
is equivalent to the Arenig plus Llanvirn of modern terminology. 
Upper Skiddaw Slates consist of graptolite-bearing black shales 
and mudstones. The graptolites were tabulated by LAPWORTH, 
op. cit., A.M.N.H., 1880, (5), 5, 275-6, and elsewhere, 1880, (5), 6, 
197, the beds were definitely identified with the Didymograptus 
bifidus Zone. Although Erres (G.L.), 1898. The graptolite-fauna 
of the Skiddaw Slates, Q.J.G.S., 54, 530, correlated the Upper 
Skiddaw Slates with the Llanvirn - ? Llandeilo, there nowadays 
seems no doubt that the Didymograptus murchisoni Zone is un- 
represented in the Skiddaw Slates. 


; Different authors have given different shades of stratigraph- 
ical meaning to the title Upper Skiddaw Slates, and currently 
the terminology is not used. 


(W. F. W.). 
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SKOMER VOLCANIC SERIES 
? Ordovician: Arenig Series 


Type-area: Skomer Island, Pembrokeshire. 


Described by Tuomas (H.H.), 1911. The Skomer Volcanic 
Series (Pembrokeshire), Q.J.G.S., 67, 211, Map, as having ‘a 
minimum thickness of 2900 feet and a lateral extension of over 
26 miles from east to west, from the neighbourhood of St. Ish- 
mail’s, on Milford Haven, to beyond the Smalls in St. George’s 
Channel. The positive evidence places the age as pre-Upper 
Llandovery, but the indirect and negative evidence would suggest 
that the volcanic rocks belong to the lower part of the Arenig 
Series. The rocks are for the most part sub-aerial laval-flows 
of extreme thinness and great lateral extent’. Near the centre 
of the Series breccias, conglomerates, quartzites and red clays 
occur and they collectively attain a thickness of 450 feet. THomas 
_ noted that the Trefgarn Volcanic Series, which is associated with 
an Arenig graptolite fauna, shows many similarities with the 
Skomer Volcanic Series. 

A further detailed description is contained in Cantriux (T.C.) 
et al., 1916. South Wales Coalfield, XII, Milford, Mem. G.S.G.B., 
19-38. 


(W. F. W.). 
SLADE AND REDHILL BEDS. 
See: Redhill and Slade Beds. 
SLADE BEDS (Stage) ......... Ordovician: Ashgill Series 


Type-locality : Lower Slade, near Haverfordwest, Pembroke- 
shire. 


Marr (J.E.) and Roserts (T.), 1885. The Lower Palaeozoic 
rocks of the neighbourhood of Haverfordwest, Q.J.G.S., 41, 480- 
4. Also recorded by Evans (D.C.), 1906. The Ordovician rocks 
of western Caermarthenshire, ibid., 62, 639. Overlain by a Con- 
glomerate Series, underlain by the Redhill Beds. Green shales 
with calcareous bands, about 300 feet thick, containing Tretaspis, 
Illaenus, Brongniartella, phacopids, orthids and strophomenids. 
In the same work, Marr and Roserts sometimes referred to the 


beds as the Slade Stage. 
(W. T. D.). 


SLEDDALE GROUP (Stage) ... Ordovician: Caradoc Series 
Type-locality : Long Sleddale, near Kendal, Westmorland. 


Marr (J.E.), 1892. The Coniston Limestone Series, G.M., (3), 
9, 97 et seqq. Known also as the Sleddale Stage, the term was 
proposed for the central portion of the Coniston Limestone Series 
(s.l.), that is to say, the upper portion of the Coniston Limestone 
Series (s.s.). Overlain by the Ashgill Group, underlain by the 
Roman Fell Group, and made up of Stile End Beds, Yarlside 
Rhyolite, Conglomerate and Applethwaite Beds, in ascending 
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order. See also Eastwoop (T.), 1953. British Regional Geology : 
Northern England, 3nd Ed., 17. 
(W. T. D.). 


SMEATHEN WOOD BEDS .... Ordovician: Caradoc Series 
Type-locality : Smeathen Wood, near Horderley, Shropshire. 


Dean (W.T.), 1958. The faunal succession in the Caradoc 
Series of south Shropshire, B.M. Geol. Bull., 3, (6), 201. Blocky, 
yellow mudstones belonging to the Reuscholithus reuschi and 
Salterolithus caractaci Zones of the Harnagian Stage. Underlain 
by the Coston Beds, overlain by the Glenburrell Beds. Fauna in- 
cludes Smeathenia smeathenensis, Phacopidina harnagensis, 
Nieszkowskia, Salopia salteri and Smeathenella harnagensis, in 
addition to the zonal trilobites. Known only from the southern 
part of the Caradoc area, Shropshire. Equated with the lower 
portion of the Diplograptus multidens Zone. 

(W. T.D.). 


SMEATHENELLA STROPHOMENOIDES SUBZONE 
Ordovician: Caradoc Series 


Type-locality : Coston, near Aston-on-Clun, Shropshire. 


Bancrort (B.B.), 1945. The brachiopod zonal indices of the 
Stages Costonian to Onnian in Britain, J. Paleont., 19, 235. 
Proposed as a subzone of the Horderleyella plicata Zone, within 
the Costonian Stage. Its relationship to the other subzone (Dinor- 
this robusta) of the H. plicata Zone was not stated in 1945, but 
in a later paper, BANcRort (B.B.), 1949. Upper Ordovician trilo- 
bites of zonal value in south-east Shropshire, P.R.S., (B), 136, 
297, it was described as occurring below the D. robusta Subzone. 
Fauna includes Wattsella, ‘Calymene’, Horderleyella plicata and 
Cliftonia. 


CW... Taba 


SNOWDON VOLCANIC SERIES (Suite) 
Ordovician: Caradoc Series 


Type-area: Snowdon, Carnarvonshire. 


Term used by Wrams (H.), 1927. The geology of Snowdon 
(North Wales), Q.J.G.S., 83, 353, 363-389, Map, for (i) Lower 
Rhyolitic Series, (ii) Bedded Pyroclastic Series and (iii) Upper 
Rhyolitic Series qq.v. The Lower Rhyolitic Series was sub- 
divided into (i) Nodular Rhyolites, (ii) Pitt’s Head Rhyolites, (iii) 
Flinty Rhyolites and (iv) Rhyolite Tuffs qq.v. 

Further references are Wit1ams (D.), 1930. The geology of 
the country between Nant Peris and Nant Ffrancon (Snowdonia), 
Q.J.G.S., 86, 193, 202-12, Map; Witurams (H.) and BULMAN 
(O.M.B.), 1931. The geology of the Dolwyddelan Syncline (North 
Wales), ibid., 87, 429, 434-43, Map; SHACKLETON (R.M.), 1959. The 
stratigraphy of the Moel Hebog district between Snowdon and 
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Tremadoc, Liverpool Manch. G.J., 2, 218, 236-44, Map. Subdivided 
the Series into (i) Pitt’s Head Rhyolites, (ii) Rhyolitic Tuff, 
Lower, (iii) Basic Tuff, Lower, (iv) Basaltic Agglomerate, (v) 
Basic Tuff, Middle, (vi) Moel-yr-Ogof Basalts, (vii) Basic Tuff, 
Upper, and (viii) Rhyolitic Tuff, Upper qq.v. 

It is now claimed that ‘the bulk of Snowdonian acid vol- 
canics are welded tuffs with subsidiary basic lavas... That the main 
Snowdonian ignimbrites were deposited on an irregular surface 
possessing [topographical] hollows has been now proved by 
detailed mapping’ of the lower boundary of the Lower Rhyolite 
Tuff. See Oniver (R.L.), 1954. Welded tuffs in the Borrowdale 
Volcanic Series, English Lake District, with a note on similar 
rocks in Wales, G.M., 91, 478 and Rast (N.) et al., 1958. Sub-aerial 
volcanicity in Snowdonia, Nature, Lond. 181, 508. 

(W. F. W.). 


TtT SNOWDONIAN GROUP 
Ordovician: ? Arenig to Caradoc Series 


Term employed by Sepgwick (A.), 1846. On the classification 
of the fossiliferous slates of North Wales, Cumberland, Westmore- 
land and Lancashire, Q.J.G.S., 3, 156-7, for a ‘great group of 
roofing-slate and contemporaneous porphyry’. Underlain by the 
Tremadoc Group. Also called the Orthidian Group by SEDGWICK. 


(W. F. W.). 


SOUDLEY SANDSTONE ...... Ordovician : Caradoc Series 
Type-locality : Soudley, Shropshire. 


La Toucue (J.D.), 1884. A Hand-book of the geology of 
Shropshire, London and Shrewsbury, 22. Used as an alternative 
name for the Chatwall and Horderley Sandstones; overlain by 
the Cheney Longville Flags, underlain by the Harnage Shales. 
For a more recent account see Dean (W.T.), 1958. The faunal 
succession in the Caradoc Series of south Shropshire, B.M. Geol. 
Bull., 3, (6), 204, where the term is said to be restricted to the 
upper part of the Soudleyan Stage in the Soudley district, Shrop- 


shire. 
(W. T. D.). 


SOUDLEYAN STAGE ........ Ordovician: Caradoc Series 


Type-locality : River Onny valley, near Horderley, Shrop- 
shire. 

Bancrort (B.B.), 1929. Some new genera and species of 
Strophomenecea from the Upper Ordovician of Shropshire, M.P. 
Manch. L.P.S., 73, 33. Originally defined as ‘ corresponding to the 
upper part of the series with the expansa group of Rafinesquina, 
and especially characterised by a group of species of Cryptolithus 
in which the features of the gibbifrons group are modified or not 
fully developed’. In a later paper, Bancrort (B.B.), 1945. The 
brachiopod zonal indices of the Stages Costonian to Onnian in 
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Britain, J. Paleont., 19, 182, the base was stated to be marked 
by the appearance of Rafinesquina expansa and the early type 
of Broeggerolithus. The upper limit was said to be nearly precise- 
ly defined by the disappearance of R. expansa. In the Onny 
Valley the Stage includes mudstones and sandstones, with Broeg- 
gerolithus broeggeri, B. soudleyensis, R. expansa, Sowerbyella, 
Soudleyella avelinei and Reuschella horderleyensis. See DEAN 
(W.T.), 1958. The faunal succession in the Caradoc Series of 
south Shropshire, B.M. Geol. Bull., 3, (6), 202, 220, for further 
details and faunal list. 
(W. T.D.). 


SOWERBYELLA BEDS ...... Ordovician: Llandeilo Series 
Type-locality : Dynevor Park, Llandeilo, Carmarthenshire. 


A subdivision of the Marrolithus inflatus maturus Beds q.v. 
of Lower Llandeilo age, 150 feet thick, in which well-bedded 
impure limestones contain massive limestone intercalations. 
Sowerbyella antiqua llandeiloensis, Dalmanella parva, M. inflatus 
maturus, Basilicus tyrannus and Flexicalymene cambrensis are 
typical. See Witiams (A.), 1953. The geology of the Llandeilo 
district, Carmarthenshire, Q.J.G.S., 108, 192. 

(W. F. W.). 


SOWERBYELLA GRIT ........ Ordovician : Caradoc Series 
Type-locality : Wylde’s Quarry, near Cressage, Shropshire. 


Bancrort (B.B.), 1945. The brachiopod zonal indices of the 
Stages Costonian to Onnian in Britain, J. Paleont., 19, 230. No 
details were given by Bancrort of the overlying strata, but the 
bed was said to be underlain by a calcareous grit containing 
Smeathenella, Harknessella, Dinorthis and Cliftonia. Both this 
grit and the Sowerbyella Grit were considered to be of Harnag- 
ian age. The term was also used for deposits of low Harnag- 
ian age forming neptunian dykes at Hazler Hill, near Church 
Stretton, Shropshire, Bancrort (B.B.), 1949. Upper Ordovician 
trilobites of zonal value in south-east Shropshire, P.R.S., (B.), 
136, 291. 


(W.T.D.). 


SPILITES, LOWER AND UPPER 
Ordovician: Llanvirn Series 


Although previously considered as intrusive, Jones (OTa 
and Pucu (W.J.), 1941. The Ordovician rocks of the Builth dis- 
trict. A preliminary account, G.M., 78, 189, claimed that their 
extrusive character is nowadays unquestionable and ‘they 
appear to.be made up of numerous thin flows separated one from 
another by sharply defined surfaces’. The Lower and Upper 
Spilites are separated by a Felsite Agglomerate q.v. Included in , 
the zone of Didymograptus murchisoni. 
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Jones (O.T.) and PucH (W.J.), 1949. An early Ordovician 
shore-line in Radnorshire, Builth Wells, Q.J.G.S., 105, 95, gave 
a thickness of 250 feet to the Upper Spilites reducing to 20 feet 
northwards beyond the Carneddau Fault. Again in the south, 
the Lower Spilites are 250 feet thick (a total thickness of 500 feet 
for the spilites near Llanelwedd). 

(W. F. W.). 


SPY WOOD GRIT ............ Ordovician: Caradoc Series 
Type-locality : Spy Wood Brook, west Shropshire. 


LapwortH (C.), 1887. The Ordovician rocks of Shropshire, 
B.A.A.S. Rep. for 1886, Birmingham Meeting, 662, where only 
the name is mentioned. 

For short description see WuiTTaRD (W.F.), 1931. The geology 
of the Ordovician and Valentian rocks of the Shelve Country, 
Shropshire, P.G.A., 42, 332. Calcareous flaggy sandstones inter- 
leaved with olive-green weathering, greyish shales, which gradu- 
ally become more important as the succession is ascended, finally 
passing into Aldress Shales. Underlain by Rorrington Beds. Thick- 
ness 300 ft. Characteristic fossils: Tetradella salopiensis, T. bi- 
cuneiformis, Marrolithus arenarius, M. bilinearis, M. scalpriformis, 
M. ventriculatus, Platycalymene duplicata, Bohemura groomi, 
Protaster salteri, Protopalaeaster simplex, Climacograptus cf. 
brevis, Orthograptus cf. apiculatus, O. cf. uplandicus. Correlated 
with the zone of Diplograptus multidens. This subdivision is re- 
stricted to the Shelve Inlier. 

(W. F. W.). 


T SPY WOOD GROUP ......... Ordovician : Caradoc Series 


LapwortH (C.) and Warrs (W.W.), 1894. The geology of 
south Shropshire, P.G.A., 13, 316. Name includes Spy Wood Grit 
and Aldress Shales. Synonymous with Aldress Group. 


(W. F. W.). 


T STAPELEY ASHES ......... Ordovician : Llanvirn Series 
Type-locality : Stapeley Hill, west Shropshire. 
Superseded by Stapeley Volcanic Group. 
LapwoRrtH (C.) and Warts (W.W.), 1894. The geology of 


south Shropshire, P.G.A., 13, 317. 
(W. F. W.). 


+STAPELEY GROUP (Stage) .. Ordovician : Llanvirn Series 
Type-locality : Stapeley Hill, west Shropshire. 
Superseded by Stapeley Volcanic Group and Stapeley Shales 


qq.v. 

Lapwortu (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 37. Stapeley Stage is a synonym, Watts (W.W.), 
1925. The geology of south Shropshire, P.G.A., 36, 341. 


(W.F. W.). 
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STAPELEY SHALES ......... Ordovician: Llanvirn Series 


Type-locality (here selected) : Holywell Brook, near Stapeley 
Hill, west Shropshire. 


Lapwortu (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 37. Listed in stratigraphical column; overlain 
by Weston Beds and underlain by remainder of Stapeley 
‘Group’. 

Wuirtarp (W.F.), 1931. The geology of the Ordovician and 
Valentian rocks of the Shelve Country, Shropshire, P.G.A., 42, 
330. Bluish-grey, rusty-weathering, soft shales usually unfossil- 
iferous. Fauna includes Didymograptus acutidens, D. affinis, D. 
bifidus, Glossograptus acanthus, Ampyzx linleyensis, Homalopteon 
portlocki, Ogygiocaris, Protolloydolithus neintianus, P. ramsayi, 
Stapeleyella inconstans. Correlated with zone of Didymograptus 
bifidus. Outcrop confined to Shelve Inlier. 

(W. F. W.). 


STAPELEY VOLCANIC GROUP 
Ordovician : Llanvirn Series 


Type-locality : Stapeley Hill, near Minsterley, west Shrop- 
shire. 


LaPwoRTH (C.), 1887. The Ordovician rocks of Shropshire, 
B.A.A.S. Rep. for 1886, Birmingham Meeting, 662. 

Wuittarp (W.F.), 1931. The geology of the Ordovician and 
Valentian rocks of the Shelve Country, Shropshire, P.G.A., 42, 
329. Andesitic tuffs and interstratified shales. Thickness extreme- 
ly variable. Passes by upward gradation into Stapeley Shales, 
and underlain by Hope Shales. Characteristic fossils: Didymo- 
graptus artus, D. bifidus, Agnostus caducus, Ampyx linleyensis, 
Barrandia, Dionide turnbulli, Homalopteon portlocki, Ogyginus, 
Placoparina sedgwicki, Platycalymene tasgarensis, Protolloydo- 
lithus neintianus, P. ramsayi, Stapeleyella inconstans, horny 
brachiopods. 


(W. F. W.). 


SIAREISH BED neras eonna Ordovician : Ashgill Series 
Type-locality : Lady Burn, north-east of Girvan, Ayrshire. 


LarwoRrtH (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 618-9, Lit., Map. Subdivision of the Drum- 
muck Group, overlain by Thraive Beds and underlain by Quarrel 
Hill Mudstones. A band of green-grey calcareous sandstone, a 
few inches thick. It has yielded an enormous shelly fauna, and 
the relevant literature has recently been summarized by AN- 
DERSON (F.W.) in Eyres (V.A.) et al., 1949. Central Ayrshire, 
Mem. G.S.G.B., 30-2. 


(W. T. D.). 
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STAUROCEPHALUS BEDS (Group) 
Ordovician: Ashgill Series 


Type-locality : Backside Beck, near Sedbergh, Yorkshire. 


Marr (J.E.), 1913. The Lower Palaeozoic rocks of the Cautley 
district (Yorkshire), Q.J.G.S., 69, 4-10, 13, Lit. Also called the 
Staurocephalus Group, the beds form the middle portion of the 
Ashgill and comprise ashy green shales both underlying and 
overlying a contemporaneous volcanic horizon. Fauna includes 
Dicellograptus anceps, Staurocephalus, Sphaerocoryphe, Agnos- 
tus, Tretaspis and Dindymene. The upper beds were referred to 
the ‘Phacops mucronatus Band’, which was correlated with the 
Staurocephalus Limestone of the Lake District. The beds were 
tentatively correlated with the upper part of the Sholeshook 
Limestone Group of South Wales. 

(W. T. D.). 


STAUROCEPHALUS LIMESTONE 
Ordovician : Ashgill Series 


Type-locality : Swindale Beck, near Knock, Westmorland. 


Nıcmorson (H.A.) and Marr (J.E.), 1891. The Cross Fell 
Inlier, Q.J.G.S., 47, 505. The basal member of the Ashgill Series, 
made up of limestone bands with interbedded green ashy shales. 
Overlain by Ashgill Shales, underlain by the Dufton Shales. 
Fossils occur mostly in the shales, and include Illaenus, Phillip- 
sinella parabola and Staurocephalus globiceps. Supersedes ‘ Stau- 
rocephalus Zone’, and is also known as the Swindale Limestone 
q.v. Occurs throughout the Lake District. 


(W. T. D.). 
STEEL FELL RHYOLITES. 
See: Upper (Borrowdale) Rhyolites. 
STILE END BEDS (Series) .... Ordovician: Caradoc Series 


Type-locality : Stile End, near Kentmere, Westmorland. 


Marr (J.E.), 1892. The Coniston Limestone Series, G.M., (3), 
9, 97-9, table facing 97. Proposed for the lowest subdivision of 
the Sleddale Group, overlain by the Yarlside Rhyolite, under- 
lain by Corona Beds. Average thickness 50 feet, made up of 
fossiliferous ashes and shales with Chasmops and orthids. The 
name supersedes the earlier Style-End Grassing Beds, and the 
strata are correlated with the lower part of the Dufton Shales. 
Known also as Stile End Series, without change in meaning. 


(W.T.D.). 


STILE END LIMESTONE ...... Ordovician : Caradoc Series 
Type-locality : Stile End, near Kentmere, Westmorland. 


HARKER (A.) and Marr (J.E.), 1891. The Shap Granite and 
the associated igneous and metamorphic rocks, Q.J.G.S., 47, 268- 
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71. Proposed as an alternative to ‘Lower Coniston Limestone A 
and applied to the lowest subdivision of the Coniston Limestone 
(s.l.). Overlain by rhyolite, underlain by the Borrowdale Volcanic 
Series. Few details were given in the original account, but later 
Marr described it as a member of the Stile End Beds, and tent- 
atively correlated it with part of the Roman Fell Group, see MARR 
(J.E.), 1892. The Coniston Limestone Series, G.M., (3), 9, 99. 


(W. T. D.). 


STINCHAR LIMESTONE ...... Ordovician : Caradoc Series 
Type-locality : the Stinchar Valley, near Girvan, Ayrshire. 


Superseded by Stinchar Limestone Group. 

Moor: (J.C.), 1849. On some fossiliferous beds in the Silurian 
rocks of Wigtownshire and Ayrshire, Q.J.G.S., 5, 11-12. With 
notes on the fossils by Satter (J.W.), 13-17. Few details were 
given other than to state the ‘Lower Silurian’ age of the limestone. 
The fossils described included Orthis confinis, a form which was 
later used as index-fossil for the lowest subdivision of the Stin- 
char Limestone Group, see Lapworts (C.), 1882. The Girvan 
succession. Part I. Stratigraphy, Q.J.G.S., 38, 556, Lit., Map. 


(W.T.D.). 


STINCHAR LIMESTONE (Calcareous) GROUP 
Ordovician: Caradoc Series 


Type-locality : the Stinchar Valley, near Girvan, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 546, 559, 661, Lit., Map. Subdivision of the 
Barr Series, overlain by the Benan Conglomerate and underlain 
by the Kirkland Conglomerate. Comprises ‘ Orthis’ confinis Flags, 
Maclurea Beds, Compact Limestones and Didymograptus Shales 
qq.v. in ascending order. Succession composed of limestones, 
calcareous shales and flags, the total thickness being about 150 ft. 
See also PRINGLE (J.), 1948. British Regional Geology : The south 
of Scotland, 2nd Ed. revised, 18-22. 

(W. T. D.). 


T STINCHAR SERIES. 


See : Barr Series. 


STIPERSTONES [Stiper] QUARTZITE 
Ordovician : Arenig Series 
Type-locality : The Stiperstones, west Shropshire. 
LarworTtH (C.), 1887. The Ordovician rocks of Shropshire, 
B.A.A.S. for 1886, Birmingham Meeting, 662. 
Wuirtarp (W.F.), 1931. The geology of the Ordovician and 


Valentian rocks of the Shelve Country, Shropshire, P.G.A., 42, 
323. Greyish-white quartzites, sometimes conglomeratic, with 
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bands a few inches thick of silky greyish-green shales near the 
base which have yielded a few dendroids. Thickness difficult to 
determine owing to faulted contacts but possibly of the order 
of 400 ft. Overlain by Mytton Flags and unconformable upon 
Habberley Shales. Fossils exceedingly rare apart from worm 
tubes; trilobites include Neseuretus grandior. Geographically 
restricted to west Shropshire. 
(W.F. W.). 


PLOBOSLATES oa morebi ae asis Ordovician : Caradoc Series 
Type-locality : Stobo, Peeblesshire. 


Pracu (B.N.) and Horne (J.), 1899. The Silurian rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., 262, 653, Lit. Hard, green- 
grey, fissile shales, with occasional tuffaceous bands, 300 to 400 ft. 
in thickness. PEacH and Horne correlated them with the Barren 
Mudstone Zone (Ashgill) of Moffat on the grounds that the im- 
mediately underlying shales contained the graptolite Pleuro- 
graptus linearis, but more recently it has been shown that the 
species in question is in reality Leptograptus flaccidus. This, 
together with accompanying forms, indicates the Dicranograptus 
clingani Zone, see Eckrorp (R.J.A.) and Rircute (M.), 1931. The 
lavas of Tweeddale and their position in the Caradocian sequence. 
With petrographical notes by D. Balsillie, Summ. Prog. G.S.G.B. 
for 1930, (3), 46-57. 

(W. T. D.). 


STRATCTHIMARBLE o oee oycun 0 © suetere 0.0.0. Lower Ordovician 


Type-area: around the north-west, north-east, and south- 
east sides of Beinn an Dubhaich, south-east Skye. 


Peacu (B.N.) and Horne (J.), 1907. The Geological Structure 
of the North-West Highlands of Scotland, Mem. G.S.G.B., 417- 
27. A local term for the highly metamorphosed parts of the Strath 
Suardal and Beinn an Dubhaich Limestones which comprise a 
subdivision of the Durness Limestone in the Isle of Skye. 


(V. W.). 


STRATH SUARDAL AND BEINN AN DUBHAICH LIME- 
STONES ire A ich ated ae. da Ge BURG Lower Ordovician 


Type-area: between Loch Kilchrist and Coire Chatachan 
and around north-west, north-east and south-east sides of Beinn 
an Dubhaich in south-east Skye. 


A subdivision of the Durness Limestone sequence in the 


‘Isle of Skye. Peaca (B.N.) and Horne (J.), 1907. The Geological 


Structure of the North-West Highlands of Scotland, Mem. G.S. 
G.B., 417-27. Mainly limestones with occasional cherts and certain 
nodular structures composed of concentric layers which may be 


f algal origin. 
m g (V. W.). 
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‘STREAKY’ ROCKS i 
Ordovician : Llanvirn and ? Llandeilo Series 


Type-locality : Rosthwaite Fell, English Lake District. 


Warrer (E.E.), 1904. Notes on the garnet-bearing and assoc- i 


iated rocks of the Borrowdale Volcanic Series, Q.J.G.S., 60, 89; 
streaky appearance is now known to be due to welded tuffs. 


(W. F. W.). 


STRUMBLE HEAD SERIES ... Ordovician: Llanvirn Series 


Type-locality : west side of Porth Sychan, Pen Caer, Pem- 
brokeshire. 


Tuomas (G.E.) and Tuomas (T..M.), 1956. The volcanic rocks 
of the area between Fishguard and Strumble Head, Pembroke- 
shire, @.J.G.S., 112, 301, described an intraformational bedded 
series within the Pillow Lavas q.v., thickness 100-120 feet. This 
Strumble Head Series is also divided into two parts by pillow- 
lavas and comprises pebbly spilitic ashes, felspar sands, shales, 
mudstones and slates. The basal pebbly ashes rest upon an 
‘eroded surface of pillow-lavas which is penetrated in places by 
infiltrations of the matrix. Both the matrix and the bonded spilit- 
ic pebbles are disintegration products of the contiguous pillow- 
lavas and were probably derived by stack erosion of a former 
trap topography’. The authors indicated the close lithological 
similarity which exists between the Strumble Head Series and 
the Newmead Series q.v. of the Builth Wells area. 


(W. F. W.). 


STY HEAD (Garnetiferous) GROUP 


Ordovician : Llanvirn and ? Llandeilo Series 


Name originally proposed by Marr (J.E.), 1906. The influence 
of the geological structure of English Lakeland upon its present 
feature — a study in physiography, P.G.S., 62, lxxiii, footnote, 
for rocks which he had described in 1900 as ‘ garnet-bearing 
rocks below the Banded Ashes of Scawfell’. Referred to by 
Marr (J.E.), 1910. Geology in the Field, Geol. Assoc. Jubilee 
Vol., 632; Marr (J.E.), 1916. The Geology of the Lake District..., 
Cambridge, 22. 

OLIVER (R.L.), 1954. Welded tuffs in the Borrowdale Volcanic 
Series, English Lake District, with a note on similar rocks in 
Wales, G.M., 91, 481, remapped the division and named it the 
saves Bridge Group; consists largely of welded tuffs (= ignim- 

rite). 
(W.F. W.). 


+ STYLE-END GRASSING BEDS 
Ordovician : Caradoc Series 


Type-locality : Style-End Grassing, between Long Sleddale, 
and Kentmere, Westmorland. 


~ 
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Superseded by Stile End Beds. 

Harkness (R.) and NıcHorson (H.A.), 1877. On the strata 
and their fossil contents between the Borrowdale Series of the 
north of England and the Coniston Flags, Q.J.G.S., 33, 461-2. 
Described as a fossiliferous band of calcareous ashes and blue- 
grey shales occurring near the top of the Borrowdale Volcanic 
Series, and overlain by a ‘bed of trap’ which separates the 
horizon from the Coniston Limestone Series. 

(W. T. D.). 


SWCH GORGE ASH ........... Ordovician : Caradoc Series 


Type-locality : gorge of the Ceiriog near Swch-cae-rhiw, 
Denbighshire. 

Two bands of pyroclastic rocks, the lower containing rolled 
pebbles of hard shale, which lie in the middle of the Teirw Beds 
q.v., see Wits (L.J.) and SmitH (B.), 1922. The Lower Palaeozoic 
rocks of the Llangollen district, with special reference to the 
tectonics, Q.J.G.S., 78, 179-80, Map. 

For further details see WenDo (C.B.) et al., 1927. Wrexham, 
Part I, Lower Palaeozoic and Lower Carboniferous rocks, Mem. 
G.S.G.B., 42. Wepp (C.B.) et al., 1929. Oswestry, Mem. G.S.G.B., 
46, 66. 

(W. F. W.). 


SWINDALE LIMESTONE ...... Ordovician: Ashgill Series 


Type-locality : Swindale Beck, near Knock, Westmorland. 

Marr (J.E.), 1892. The Coniston Limestone Series, G.M., (3), 
9, 101. The name has not come into general usage, but was 
adopted by Marr for the lower part of the Stauwrocephalus Lime- 
stone in Swindale Beck, and correlated with the Keisley Lime- 
stone. Underlain by the Dufton Shales. Fauna includes Illaenus 
bowmanni and large orthoceratids. 


(W. T. D.). 
T 
TAI-HERION FLAGS. 
See: Asaphellus Flags. 
TALGAU LAVAS ............ Ordovician: Caradoc Series 


Type-area: Snowdon district, Carnarvonshire. 


Wits (H.), 1927. The geology of Snowdon (North Wales), 
Q.J.G.S., 83, 353, 360-1, Lit., Map. A series of flows, varying from 


_keratophyres to soda-rhyolites, up to 600 feet thick and occurring 


within the upper portion of the Glanrafon Slates. The white- 
weathering rocks are intensely cleaved, so as to resemble slates, 
and are associated with a grit-band, over 50 feet thick, which 
has a high manganese content. 

Also described by Wrutiams (D.), 1930. The geology of the 
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country between Nant Peris and Nant Ffrancon (Snowdonia), 
Q.J.G.S., 86, 199, Map. SHackLeTON (R.M.), 1959. The stratigraphy 
of the Moel Hebog district between Snowdon and Tremadoc, 
Liverpool Manch. G.J., 2, 231, observed that the Y Glog Volcanic 
Series q.v. may correspond to the Talgau Lavas ‘which lie at 
about the same horizon and are petrographically similar’. 


(WTD; W.F. W.). 


TALYLLYN MUDSTONES ..... Ordovician : Caradoc Series 


Type-locality : the Talyllyn Valley, near Cader Idris, Mer- 
ioneth. 


Name proposed in stratigraphical column by Cox (A.H.) and 
Wetts (A.K.), 1916. The Ordovician sequence in the Cader Idris 
district (Merioneth), B.A.A.S. Rep. for 1915 (Manchester), 424. 

Cox (A.H.), 1925. The geology of the Cader Idris Range 
(Merioneth), Q.J.G.S., 81, 543, 567-9, Lit., Map. Blue-grey flags 
and banded mudstones, total thickness about 4000 feet. Under- 
lain by ashes and lavas of the Craig-y-Llam Group. The only 
fossils found are from the lowest beds, and include Amplexo- 
graptus arctus and Glyptograptus teretiusculus euglyphus. Cor- 
related with the Ceiswyn Beds. See also MitcHett (G.H.), 1957. 
Ordovician Volcanoes, A.S., No. 54, 13; Davies (R.G.), 1959. The 
Cader Idris Granophyre and its associated rocks, Q.J.G.S., 115, 


196. 
(W.T. D.). 


TANKERVILLE FLAGS ....... Ordovician: Arenig Series 


Type-locality: Tankerville Mine, near Snailbeach, west 
Shropshire. 


LapwortH (C.), 1916. In Palaeontological Work, Summ. Prog. 
G.S.G.B. for 1915, 37. Listed in stratigraphical column: overlain 
by Hope Shales and underlain by Snailbeach Grits; uppermost 
member of Mytton Flags in Stiperstones escarpment. 

WuittarD (W.F.), 1931. The geology of the Ordovician and 
Valentian rocks of the Shelve Country, Shropshire, P.G.A., 42, 
326. Blue-black flaggy shales. Characteristic fossils: Didymo- 
graptus hirundo, D. nitidus, Glyptograptus dentatus, Agnostus 
hirundo, Bergamia rhodesi, Placoparia, Pricyclopyge prisca, Il- 
laenus. Only recognized in west Shropshire. 

(W. F. W.). 


TAN-YR-ALLT SLATES ...... Ordovician : Caradoc Series 


Type-locality : Tan-yr-allt, north-east of Tremadoc, Carnar- 
vonshire. 


Blue-grey, faintly striped slates sometimes spangled with 
clastic micas. Provided Climacograptus schärenbergi, Glypto- 
graptus euglyphus and Hallograptus mucronatus. Upper division 
of the Lower Glanrafon Beds. Thickness ? 1000 feet. SHACKLETON ` 
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(R.M.), 1959. The stratigraphy of the Moel Hebog district between 
Snowdon and Tremadoc, Liverpool Manch. G.J., 2, 230. 


(W. F. W.). 


TAPPINS GROUP ............ Ordovician : Caradoc Series 
Type-area: south of Stinchar Valley, Ayrshire. 


Term applied by Pracu (B.N.) and Horne (J.), 1899. The 
Silurian rocks of Britain, 1, Scotland, Mem. G.S.G.B., 8, footnote 
372, ‘to a group of strata, which, at Portandea, north of Glen 
App and in the valley of the Stinchar above Barr, overlie con- 
formably the Arenig cherts and volcanic rocks’. The conformable 
relationship seems in doubt because no Llanvirn or Llandeilo 
strata have been identified. Mudstones, grits and greywackes, 
500 ft. thick. Overlain by the Glen App Conglomerate; under- 
lain by shales with Nemagraptus gracilis and Didymograptus 
superstes. Correlated with the graptolitic mudstones containing 
Didymograptus superstes which surmount the Stinchar Lime- 
stone on the north side of the Stinchar Valley. 

HeEnvDERSON (S.M.K.), 1935. Ordovician submarine disturb- 
ances in the Girvan District, T.R.S.E., 58, 494, described the 
Tappins Group as a great series of greywackes, ‘perfectly graded 
and free from current bedding... occasionally show slip-bedding ’. 


(W.F. W.). 


TEIRW- BEDS -aroo renee s, ones Ordovician : Caradoc Series 


Type-locality : the Teirw Valley and Teirw Hill, south of 
Glyn Ceiriog, Denbighshire. 


Groom (T.) and Laxe (P.), 1908. The Bala and Llandovery 
rocks of Glyn Ceiriog (North Wales), Q.J.G.S., 64, 551, 557-9, 
Lit., Map. Slates and sandstones, followed by 500 to 600 feet of 
slaty beds. Overlain by the Craig-y-Pandy Ash, underlain by 
the Cwm Clwyd Ash. Gastropods and lamellibranchs make up 
much of the fauna, which also includes Rafinesquina, Para- 
basilicus powisi and Tetradella. 

Listed in a stratigraphical sequence by Wuts (L.J.), 1920. 
The geology of the Llangollen district, P.G.A., 31, 10. Divided 
by Wis (L.J.) and Smr (B.), 1922. The Lower Palaeozoic 
rocks of the Llangollen district, with special reference to the 
tectonics, Q.J.G.S., 78, 179-81, Map, into a lower series of sand- 
stones and sandy shales separated by the Swch Gorge Ash q.v. 
from overlying mudstones and sandstones which carry two thin 
ashes or agglomerates. See also Wepp (C.B.), 1927. Wrexham, 
Part I, Lower Palaeozoic and Lower Carboniferous rocks, Mem. 
G.S.G.B., 29-37, 41-3; Wepp (C.B.) et al., 1929. Oswestry, Mem. 
G.S.G.B., 45, 66. 

Correlated with part of the Soudleyan Stage by BANCROFT 
(B.B.), 1933. Correlation Tables of the Stages Costonian-Onnian 
in England and Wales, published by the author, Blakeney, Glos. 


(W.T.D., W.F.W,). 
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TETRAGRAPTUS BEDS (of Wales) 
Ordovician: Arenig Series 


Although Erres (G.L.), 1904. Some graptolite zones in the 
Arenig rocks of Wales, G.M., (5), 1, 210, recognized the presence 
of the zones of Didymograptus extensus and D. hirundo in South 
Wales, Cantritt (T.C.) and Tuomas (H.H.), 1906. On the igneous 
and associated sedimentary rocks of Llangynog (Carmarthenshire), 
Q.J.G.S., 62, 226, adopted the name Tetragraptus Beds for ‘black 
and buff shales, often iridescent and iron-stained, with inter- 
bedded thin grit-bands. Thick bands of ashy grit and conglomer- 
ate (Tetragraptus-grits) towards the base’. The name had al- 
ready been introduced in Summ. Prog. G.S.G.B. for 1904 (1905), 
32. 

Evans (D.C.), 1906. The Ordovician rocks of western Caer- 
marthenshire, Q.J.G.S., 62, 608, used Tetragraptus Beds synonym- 
ously with Arenig (p. 603), but also employed the term in a 
more restricted sense for the uppermost division of the Tetra- 
graptus Beds (p. 608) which were also referred to as Tetragraptus 
Shales; but the name Tetragraptus Shales was also adopted for 
the lowest subdivision of the Tetragraptus Beds (see pl. xlvi). It 
is evident that Tetragraptus Beds and Tetragraptus Shales were 
stratigraphical terms which were not precisely applied. 

STRAHAN (A.) et al., 1909. South Wales Coalfield, X, Car- 
marthen, Mem. G.S.G.B., 10-11, described the Arenig rocks 
(which in those days excluded the Peltura punctata Beds q.v.) 
as ‘blue-black shales and mudstones with grits and conglomer- 
ates strongly developed towards the base. In the eastern part 
[of Carmarthen Sheet] trilobite-mudstones predominate, but 
westward these alternate with, and pass laterally into, graptolite- 
shales which form the group known as Tetragraptus Beds... The 
fauna of the trilobite-mudstones is extremely limited in species, 
the most frequent form being Ogygia selwyni (Salt.). The grapto- 
lite-shales on the contrary are rich in forms, chiefly Dichograp- 
tids, and locally contain also the characteristic fossils of the 
trilobite-mudstones. The Dichograptids include representatives of 
genera Tetragraptus, Phyllograptus, Dichograptus, Clonograptus 
and extensiform species of Didymograptus, the vertical distribu- 
tion of which has enabled us to refer the beds to the two well- 
known zones of Didymograptus hirundo and Didymograptus ex- 
tensus’. Further details are given in Srranan (A.) et al., 1914. 
South Wales Coalfield, XI, Haverfordwest, Mem. G.S.G.B., 13-15, 
where a stratigraphical column built up form tectonically disturb- 
ed beds estimated the thickness as about 2500 feet; CANTRILL 
(T.C.) et al., 1916. South Wales Coalfield, XII, Milford, ibid., 18, 
where the Tetragraptus Beds are underlain by the Skomer Vol- 
canic Series. 


(W. F. W.). 


TETRAGRAPTUS BEDS (Stage), LOWER 
Ordovician: Arenig Series 
Marr (J.E.), 1894. Notes on the Skiddaw Slates, G.M., (4), 


x 
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1, 126, divided the Tetragraptus Beds into two parts of which 
the lower consists of leaden-grey gritty shales with abundant 
Azygograptus lapworthi. 

Erres (G.L.), 1933. The Lower Ordovician graptolite faunas 
with special reference to the Skiddaw Slates, Summ. Prog. 
G.S.G.B. for 1932, 95, proposed the term Lower Tetragraptus 
Subzone for the horizon of four-stiped graptolites with horizontal 
stipes, such as Tetragraptus crucifer, T. headi, T. quadribrachia- 
tus, and also with Azygograptus lapworthi, but many-branched 
dichograptids are still common. Classified as a member of the 
Dichograptus Zone. It is probable that the subzone is synonymous 
with the terms Lower Tetragraptus Beds and Lower Tetragraptus 
Stage. 

(W. F. W.). 


TETRAGRAPTUS BEDS (Stage), UPPER 
Ordovician: Llanvirn Series 


Marr (J.E.), 1894. Notes on the Skiddaw Slates, G.M., (4), 
1, 127, divided the Tetragraptus Beds into two parts, of which 
the upper consists of black shales with Didymograptus indentus 
nanus in profusion; he listed the Dichograptus Beds as under- 
lying the Lower Tetragraptus Beds. 

Erres (G.L.), 1898. The graptolite-fauna of the Skiddaw 
Slates, @.J.G.S., 54, 530, placed the Dichograptus Beds between 
the Upper and Lower Tetragraptus Beds, but it is not improbable 
that different stratigraphical meanings were given to the same 


terms. 
(W. F. W.). 


+ TETRAGRAPTUS BRYONOIDES ZONES 
Ordovician : Arenig Series 


LapwortuH (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 6, 197, thought the zone was marked 
‘by the exclusive possession of all the known forms of the genus 
Tetragraptus’, and observed that Loganograptus, Clonograptus, 
Schizograptus, Didymograptus extensus, D. pennatulus and Retro- 
graptus are probably peculiar to the zone. It was claimed to 
occur in South Wales, Shelve District, Lake District, Scandinavia, 
North America and Australia. 

Erres (G.L.) and Woop (E.M.R.), 1914. A monograph of 
British Graptolites, M.P.S., 526, broke the zone down into the 
three zones of Dichograptus, Didymograptus extensus and Didy- 
mograptus hirundo. 


(W.F. W.). 
TETRAGRAPTUS GRITS. 
See: Tetragraptus Beds (Wales). 
TETRAGRAPTUS SHALES ...... Ordovician : Arenig Series 


Name employed in Summ. Prog. G.S.B.B. for 1904 (1905), 
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30, 33, for shaly rocks with Tetragraptus of Arenig age, but it 
has sometimes been loosely applied for only the shaly parts of 
the Tetragraptus Beds (s.l.) whether they occur at the top or 
bottom of that major subdivision, see Evans (D.C.), 1906. The 
Ordovician rocks of western Caermarthenshire, Q.J.G.S., 62, 
l. xlvi. 

i Cox (A.H.), 1916. The geology of the district between Aber- 
eiddy and Abercastle (Pembrokeshire), Q.J.G.S., 71, 290, and 
Prince (J.), 1930. The geology of Ramsey Island (Pembroke- 
shire), P.G.A., 41, 12-14, restricted the name Tetragraptus Shales 
to those beds which succeed the Porth Gain Beds q.v. Also applied 
in a similar sense by Wituiams (T.G.), 1934. The Pre-Cambrian 
and Lower Palaeozoic rocks of the eastern end of the St. David’s 
Pre-Cambrian area, Pembrokeshire, Q.J.G.S., 90, 54-55. 


(W. F. W.). 


TETRAGRAPTUS SUBZONE, LOWER. 
See: Tetragraptus Beds, Lower. 


TETRAGRAPTUS SUBZONE, UPPER 
Ordovician: Arenig Series 


Erres (G.L.), 1933. The Lower Ordovician graptolite faunas 
with special reference to the Skiddaw Slates, Summ. Prog. G.S. 
G.B. for 1932, 101, recognized the Upper Tetragraptus Subzone 
characterized by four-stiped graptolites with reclined stipes, such 
as Tetragraptus amii, T. bigsbyi and T. serra, accompanied by 
horizontally growing species, such as T. quadribrachiatus and 
T. headi; classified in the zone of Didymograptus extensus. The 
subzone is probably not synonymous with Upper Tetragraptus 
Beds q.v. which presumably are of Llanvirn age. 


(W. F. W.). 


ESL LW Bre esane. «cin na Ordovician: Ashgill Series 
Type-locality : Thraive Glen, near Girvan, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 618. Proposed as the topmost subdivision 
of the Drummuck Group, underlain by the Starfish Bed. The 
beds thus occupy the same position as the Ladyburn Mudstones. 
Few details were given by Lapwortu, but his faunal list includes 
Ampyzx, Dionide, ‘Trinucleus’ and the zonal graptolite Dicello- 
graptus anceps. 


(W. T. D.). 


TILBERTHWAITE TUFFS 
Ordovician : Llanvirn and ? Llandeilo Series 
Type-area : north and west of Coniston, Lancashire. 


In the Coniston area the Paddy End Rhyolites divide the 
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Tilberthwaite Tuffs into an Upper and Lower series qq.v. West- 
wards the Paddy End Rhyolites terminate and the Tilberthwaite 
Tuffs can only be mapped as a single unit, see MITCHELL (G.H.), 
1956. The Borrowdale Volcanic Series of the Dunnerdale Fells, 
Lancashire, Liverpool Manch. G.J., 1, 438; thickness 2500 ft. In 
addition to the lenticular andesite of White Pike, MITCHELL re- 
cognized the Caw Tufts, the Lag Bank Tuffs, and the Walna Scar 
Quarry Tuffs. The Caw Tuffs are fine-grained, andesitic, lithic 
tuffs, with some thin rhyolitic flows. The Lag Bank Tuffs com- 
prise felsitic and sinuous variolitic fragments set in a fine-grained 
matrix; sometimes agglomeratic. The Walna Scar Quarry Tuffs 
are fine-grained, andesitic, lithic tuffs in which slump structures 
are not uncommon. 
(W. F. W.). 


TILBERTHWAITE TUFFS, LOWER 
Ordovician : Llanvirn and ? Llandeilo Series 


Type-area: north and west of Coniston, Lancashire. 


Separated from the Upper Tilberthwaite Tuffs by the imper- 
sistent Paddy End Rhyolites, see MrrcuELL (G.H.), 1940. The Bor- 
rowdale Volcanic Series of Coniston, Lancashire, Q.J.G.S., 96, 
304; coarse tuffs with pink rhyolitic fragments and subsidiary 
bands of bedded tuffs; two beds of andesite are developed within 
the tuffs but they thin out northwards. The upper parts of the 
tuffs are of finer grade and slipping on bedding surfaces is indic- 
ated by corded bedding planes. Thickness 900 ft. 

(W. F. W.). 


TILBERTHWAITE TUFFS, UPPER 
Ordovician : Llanvirn and ? Llandeilo Series 

Type-area: north and west of Coniston, Lancashire. 

Mircuett (G.H.), 1940. The Borrowdale Volcanic Series of 
Coniston, Lancashire, Q.J.G.S., 96, 307; fine and coarse-grained 
tuffs with flows of andesite and rhyolite-breccia; lapilli-tuffs 
developed with lapilli up to 14 in. across; grey tuffs with large 
calcareous concretions up to 18 in. across. 

(W. F. W.). 


TRABOYACK SERIES ........ Ordovician: Caradoc Series 
Type-locality : Traboyack Burn, 14 miles south of Barr, Ayr- 
shire. 
Term employed by Wrams (A.), 1959. A structural history 
of the Girvan District, S.W. Ayrshire, T.R.S.E., 73, 631, 642, map 
iv, for ‘a distinctive suite of red mudstones and green silts with 


. conglomerates found south of the Stinchar Valley and known 


to be older than the Stinchar Limestone and hence older than 
the lateral equivalent of the Upper Barr Series, viz. the Tappins 
Group of greywackes’. Mapped as extending at least from near 
Colmonell north-eastwards to Barr. 

(W.F. W.). 
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TRANSITION BED ........... Ordovician: Caradoc Series 
Type-area: Caradoc-Wrekin district, Shropshire. 


` LapwortH (C.), 1916. Summ. Prog. G.S.G.B. for 1915, 38. 
Listed in stratigraphical table as topmost member of the Hoar 


Edge Group, underlain by the Upper Hoar Edge Sandstone and .. 


overlain by the Harnage Shales. It has been claimed that the 
horizon marks the position of a disconformity within the Caradoc 
Series, whereby the Diplograptus multidens Zone is absent, 
Pocock (R.W.) et al., 1938. Shrewsbury District, including the 
Hanwood Coalfield, 81. More recently it has been shown that 
the D. multidens Zone is, in fact, present and that the Transition 
Bed, in common with the overlying Harnage Shales, contains 
the trilobite genus Salterolithus, see Dean (W.T.), 1958. The faunal 
succession in the Caradoc Series of south Shropshire, B.M. Geol. 
Bull., 3, (6), 198. 
(W. T. D.). 


TRANSITION BEDS ......... Ordovician : Tremadoc Series 
Type-locality : Cherme’s Dingle, near Leighton, Shropshire. 


Name first listed by Burman (O.M.B.) and StuBBLEFIELD (C.J.), 
1925. Notes on the Shineton Shales, P.G.A., 36, 375, but for more 
complete description see STUBBLEFIELD (C.J.) and BULMAN 
(O.M.B.), 1927. The Shineton Shales of the Wrekin District: 
with notes on their development in other parts of Shropshire 
and Herefordshire, Q.J.G.S., 93, 110, 119. About 45 ft. of bluish- 
grey shale containing the faunal assemblage of the Clonograptus 
tenellus Zone in layers alternating with Dictyonema flabelli- 
forme; horizon yields some distinctive trilobites such as Agnostus 
dux, Hospes clonograpti and Shumardia curta associated with 
forms which are prominent in the Shumardia pusilla Zone. These 
beds have been recognized in Tremadoce district, table facing 
p. 118. 

(W. F. W.). 


t TRANSITIONAL SANDSTONES. 
See : Kirkland Conglomerate. 


TREFGARN ANDESITIC SERIES 
Ordovician: Arenig Series 


Type-area: Cleddau Valley, near Trefgarn, Pembrokeshire. 


Tuomas (H.H.) in Srrawan (A.) et al., 1914. South Wales 
Coalfield, XI, Haverfordwest, Mem. G.S.G.B., 21, described some 
of the rocks to which the term was later applied. The view was 
expressed that, on the graptolitic. evidence in overlying shales, 
the volcanic rocks occupy ‘a low position in the Extensus Zone’. 
See also Cantritt (T.C.) et al., 1916. South Wales Coalfield, XII, 
Milford, Mem. G.S.G.B., 38-9. 

Bluish-green keratophyric or andesitic lavas, purple, red and . 
green tuffs, and massive volcanic agglomerates sometimes 30- 
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50 feet thick. Maximum thickness of the Trefgarn Andesitic 
Series is not less than 500 feet. Toomas (H.H.) and Cox (A.H.), 
1924. The volcanic series of Trefgarn, Roch, and Ambleston 
(Pembrokeshire), @.J.G.S., 80, 525. 

(W. F. W.). 


TREFRIW MUDSTONES ...... Ordovician : Caradoc Series 

Type-locality : Trefriw, Carnarvonshire. 

Davies (D.A.B.), 1936. The Ordovician rocks of the Trefriw 
district (North Wales), Q.J.G.S., 92, 65, 80-2, Lit., Map. Massive 
grey mudstones with pumice-tuff and spilitic agglomerate. Total 
thickness about 100 feet. Overlain by the Grinllwm Slates, un- 
derlain by the Llanrhychwyn Slates. No fossils recorded. 


(W.T. D.). 


TREMADOC SERIES (Beds, Group, Slates). 
See: Tremadoc Series, page 13. 


TREMADOC (Slates) LOWER. 
See: Tremadoc Series, pages 14-16. 


TREMADOC (Slates), MIDDLE. 
See: Tremadoc Series, pages 14-16. 


TREMADOC (Slates), UPPER. 
See: Tremadoc Series, pages 14-16. 


+ TREMADOCIAN [Series] .................... Ordovician 


Used by Frarnsmwes (W.G.), 1909. The Geology of North 
and Central Wales (limited issue in advance of publication in 
Jubilee volume of the Geologists’ Association), 794, who was 
probably influenced by Marr (J.E.), 1905. Classification of the 
Sedimentary Rocks, Q.J.G.S., 61, who proposed Skiddavian, 
Llandeilian, Caradocian and Ashgillian as time-divisions of the 
Ordovician; the word ‘Tremadocian’ used in association with 
‘Series’ was a mistake because Marr had used the -ian term- 
ination in deriving time-division names from existing stratal 
division names of the order of Series. There already existed the 
term Tremadoc Series q.v. 

(W. F. W.). 


TRE-WYLAN BEDS ........... Ordovician: Ashgill Series 


Type-locality : neighbourhood of Tre-wylan House, south of 
Llansantffraid ym Mechain, Montgomeryshire. 


Wuirttincton (H.B.), 1938. The geology of the district around 
Llansantffraid ym Mechain, Montgomeryshire, Q.J.G.S., 94, 426, 
432-5, Lit., Map. Brown mudstones with arenaceous bands, total 
thickness about 1300 feet. Overlain unconformably by Lower 
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Llandovery strata and underlain by Pen-y-garnedd Shales. 
Divided into three zones of Phillipsinella parabola, Diacalymene 
drummuckensis and Flexicalymene quadrata, in ascending order. 


(W. T. D.). 


TRE-WYLAN BEDS, LOWER ... Ordovician: Ashgill Series 


Type-locality : Tre-wylan House, south of Llansantffraidd 
ym Mechain, Montgomeryshire. 


Dark mudstones and greyish-brown mudstones with some 
sandy bands in which the zone of Phillipsinella parabola succeed- 
ed by the zone of Diacalymene drummuckensis have been ident- 
ified. Apart from the index-fossils, Tretaspis cf. kiaeri, Platylichas 
crescenticus, Agnostus agnostiformis, Cybeloides loveni girvan- 
ensis, Oedicybele kingi, Christiania tenuicincta and Sampo 
ruralis are typical. Total thickness about 600 feet. WHITTINGTON 
(H.B.), 1938. The geology of the district around Llansantffraidd 
ym Mechain, Montgomeryshire, Q.J.G.S., 94, 426, 433-4, 451. The 
similarity of the fauna with that of the Drummuck Group of 
Girvan, Ayrshire was mentioned. 

(W. F. W.). 


TRE-WYLAN BEDS, UPPER .. Ordovician: Ashgill Series 


Type-locality : Tre-wylan House, south of Llansantffraidd 
ym Mechain, Montgomeryshire. 


Soft brown mudstones about 700 feet thick which have yield- 
ed a fauna indicative of the zone of Flexicalymene quadrata, and 
contains the zone-fossil, Chasmops cf. macroura, Cybeloides 
loveni girvanensis, Sampo ruralis, Sowerbyella sladensis and 
Glyptorthis crispa. The fauna has been compared with that from 
the Drummuck Group of Girvan. WHITTINGTON (H.B.), 1938. The 
geology of the district around Lilansantffraidd ym Mechain, 
Montgomeryshire, Q.J.G.S., 94, 426, 434-5, 452. 


(W. F. W.). 


TRILOBITE DINGLE SHALES (Group) 
Ordovician : Caradoc Series 


Type-locality : the dingle in Bron-y-Buckley Wood, near 
Welshpool, Montgomeryshire. 


Wape (A.), 1911. The Llandovery and associated rocks of 
north-eastern Montgomeryshire, Q.J.G.S., 67, 419-24, Lit., Map. 
Purple and grey shales, occasionally nodular, and micaceous 
flaggy mudstones. Thickness thought to be about 1000 feet. 
Known also as the Trilobite Dingle Group, but apparently 
without any difference in meaning. 

The beds have been correlated with the Harnagian Stage as 
the fauna includes Salterolithus caractaci and Broeggerolithus [Ul- 
richolithus] ulrichi, see Bancrort (B.B.), 1933. Correlation Tables 
of the Stages Costonian-Onnian in England and Wales, published 
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by the author, Blakeney, Glos. Also referred to by Cave (R.), 
1957. Salterolithus caractaci (Murchison) from Caradoc strata 
near Welshpool, Montgomeryshire, G.M., 94, 281. 


(W.T. D.). 


TRINUCLEUS BEDS, UPPER .. Ordovician: Caradoc Series 
Type-area: Caradoc-Wrekin district, Shropshire. 


_Lapworts (C.), 1916. Summ. Prog. G.S.G.B. for 1915, 38. 
Listed in a stratigraphical table as the topmost subdivision of 
the Acton Group, and thus of the Caradoc Series, in south 
Shropshire. Underlain by the Acton Calcareous Beds. Referred 
to as Upper Trinucleus Shales by Pocock (R.W.) and WHITEHEAD 
(T.H.), 1948. British Regional Geology: The Welsh Borderland, 
51. For recent discussion see Dean (W.T.), 1958. The faunal 
succession in the Caradoc Series of south Shropshire, B.M. Geol. 
Bull., 3, (6), 217, where it is suggested that the Upper Trinucleus 
Beds may possibly be equivalent to the upper part of the Onnian 
Stage or Onnia Beds. 

(W. T. D.). 


TRINUCLEUS BUCKLANDI MUDSTONES 
Ordovician : Ashgill Series 


Type-locality : neighbourhood of Pen-y-bylchau, near Llan- 
wyddyn, Montgomeryshire. 

Kine (W.B.R.), 1923. The Upper Ordovician rocks of the 
south-western Berwyn Hills, @.J.G.S., 79, 490, 498, 501. Grey 
blocky mudstones, weathering orange, up to 50 feet exposed. 
Overlain unconformably by Meristina crassa Sandstone (Llan- 
dovery), underlain by Calymene quadrata Beds. Fauna small but 
well-preserved, and includes Tretaspis bucklandi, Stygina, Cybele, 
Illaenus and Sowerbyella. 

(W. T. D.). 


+ TRINUCLEUS MUDSTONES .. Ordovician: Ashgill Series 
Type-locality : Drummuck Farm, near Girvan, Ayshire. 


Superseded by Drummuck Group. 

Lapwortu (C.), 1882. The Girvan succession. Part I. Strati- 
graphy, Q.J.G.S., 38, 617-8, Lit., Map. Used by LapwortTH as an 
alternative name for the Drummuck Group or Mudstones, but 


has not passed into general usage. 
(W: T. D.). 


TRINUCLEUS SETICORNIS BEDS 
Ordovician : Ashgill Series 
Type-locality : near Haverfordwest, Pembrokeshire. 


Marr (J.E.) and Roserts (T.), 1885. The Lower Palaeozoic 
rocks of the neighbourhood of Haverfordwest, Q.J.G.S., 41, 480. 
Overlain by a Conglomerate Series (taken as the base of the 
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Silurian), underlain by the Robeston Wathen Limestone. Mainly 
grey shales, weathering green, containing Tretaspis seticornis or 
variety throughout. Subdivided into three parts, Sholeshook 
Limestone, Redhill Beds, Slade Beds, in ascending order. 


(W.T. D.). 


+ TRINUCLEUS SHALES ...... Ordovician : Caradoc Series 
Type-locality : River Onny valley, Shropshire. 


Superseded by Onny Shales q.v. 

SALTER (J.W.) and AveLINeE (W.T.), 1854. On the Caradoc 
Sandstone of Shropshire, Q.J.G.S., 10, 62-73. Proposed for the 
topmost subdivision of the ‘Caradoc Sandstone’. Overlain by 
Llandovery strata, underlain by brown and yellow sandstones. 
Described as ‘thin-bedded sandy shales full of Trinucleus con- 
centricus’; the beds received the alternative name Onny Shales 
from La Toucme (J.D.), 1884. A Hand-book of the geology of 
Shropshire, London and Shrewsbury, 12, and this was later 
restricted by Bancrort (B.B.), 1933. Correlation Tables of the 
Stages Onnian-Costonian in England and Wales, published by 
the author, Blakeney, Glos., to the topmost subdivision of the 
Onnian Stage. 

(W. T. D.). 


TRINUCLEUS SHALES, LOWER. Ordovician : Caradoc Series 
Type-area : Caradoc-Wrekin district, Shropshire. 


LapwortH (C.), 1916. Summ. Prog. G.S.G.B. for 1915, 38. 
Listed in a stratigraphical column, forming the topmost subdivi- 
sion of the Longville Group. Overlain by the Acton Calcareous 
Beds, underlain by the Birrells Wood Flags. No further details 
given. See Deran (W.T.), 1958. The faunal succession in the 
Caradoc Series of south Shropshire, B.M. Geol. Bull., 3, (6), 217, 
for recent views suggesting that the term be abandoned. 


(W. T. D.). 


TRUNCATUS BEDS ........... Ordovician : Caradoc Series 
Type-area : Haverfordwest district, Pembrokeshire. 


STRAHAN (A.) et al., 1914. South Wales Coalfield, XI, Haver- 
fordwest, Mem. G.S.G.B., 40 et seqq., Lit. Topmost subdivision of 
the Mydrim Shales, underlain by the Vulgatus Beds. Orange- 
weathering sandy shales with limestone bands near base. Thick- 
ness about 120 feet. Named after Orthograptus truncatus; other 
fossils include Climacograptus minimus and Orthograptus quadri- 
mucronatus. 

Also recorded in Canrritt (T.C.) et al., 1916. South Wales 
Coalfield, XII, Milford, Mem. G.S.G.B., 46. HENDRIKS (E.M.L.), 
1926. The Bala-Silurian succession in the Llangranog district 
(South Cardiganshire), G.M., 63, 123, identified an upward 
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succession in the Truncatus Beds of (i) pale, mottled mudstones 
and lemon-weathering shales with Orthograptus truncatus abbrev- 
iatus, (ii) ribbony beds and (iii) Truncatus grits. 


(W.T.D., W.F. W.). 


TRWYN LLWYD QUARTZITES . Ordovician: ? Arenig Series 
Type-locality : Pwll Crochan, Pen Caer, Pembrokeshire. 


The true position of the quartzites is uncertain and they may 
not be of Arenig age; however, they appear to be in normal 
succession with Arenig rocks which also contain quartzites. 
Cox (A.H.), 1930. Preliminary note on the geological structure 
of Pen Caer and Strumble Head, Pembrokeshire, P.G.A., 41, 281. 


(W.F. W.). 


TUDWAL SANDSTONES AND GRITS 
Ordovician: Arenig Series 


Type-area: St. Tudwal’s Peninsula, Carnarvonshire. 


A group of rocks which rests unconformably upon ‘beds low 
in the St. Tudwal’s representatives of the Harlech Grits to others 
high in the Lingula Flags’; NicHoxas (T.C.), 1915. The geology of 
the St. Tudwal’s Peninsula (Carnarvonshire), Q.J.G.S., 71, 105. 
These bluish streaky sandstones with some grits are 300-400 feet 
thick and yield Didymograptus extensus and D. cf. deflexus. 
Succeeded by Passage Beds to the Llanengan Mudstones qq.v. 


(W. F. W.). 


TWEEDDALE LAVAS ........ Ordovician : Caradoc Series 


Type-locality : the Tweed Valley in the general area of 
Peebles, Peeblesshire. 


Eckrorp (R.J.A.) and Rrrcmuwæ (M.), 1931. The lavas of 
Tweeddale and their position in the Caradocian sequence. With 
petrographical notes by D. Balsillie, Swmm. Prog. G.S.G.B. for 
1930, (3), 46-57. Lava flows associated with calcareous horizons 
of the Wrae Limestone. The upper beds pass upwards into the 
overlying Stobo Slates. Graptolites from the shales immediately 
overlying the lavas indicate an age corresponding to the Dicrano- 


graptus clingani Zone. 
(W. T. D.). 


AV- OBRYÝY BEDS 25 636 tone Cie Ordovician : Caradoc Series 


Type-locality : Ty-obry Farm, north-east of Minfford, Me- 
rioneth. 

‘The beds belong to three distinct groups, each separated 
from the others by faults’. The three groups are Siphonotreta 
Shales, Scharenbergi Slates and Rodded Mudstones qq.v. FEARN- 
smes (W.G.) and Davies (W.), 1943. The geology of Deudraeth. 
The country between Traeth Mawr and Traeth Bach, Merioneth, 
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Q.J.G.S., 99, 254, Map. Although the trilobitic fauna was pre- 
viously assigned to the Lower Llanvirn, the re-assessment of the 
whole fauna by STUBBLEFIELD (p. 255) suggested a correlation with 
the lowest Caradoc and he identified the Ty-obry Beds with the 
Tyddyn-dicwm Beds q.v. of Penmorfa. 

(W. F. W.). 


TYDDYN-DICWM SHALES (Beds) 
Ordovician : Caradoc Series 


Type-locality : Tyddyn-dicwm, north-west of Penmorfa, 
Carnarvonshire. 


Dark shales where they include the Pisolitic Iron Ore q.v., 
passing upwards into the Banded Slates q.v. of blue or greenish- 
grey colour ‘with coarser flaggy or ashy beds above them’. 
Frarnsmes (W.G.), 1910. The Tremadoc Slates and associated 
rocks of south-east Carnarvonshire, Q.J.G.S., 66, 171-3, Map. 
Two trenches were dug at Tyddyn-dicwm (pp. 168-70) and the 
shales produced an extensive graptolitic assemblage indicative of 
the zones of Nemagraptus gracilis and of Climacograptus peltifer. 

Also described as the lower member of the Lower Glanrafon 
Beds; thickness 250 feet. See SHaCKLETON (R.M.), 1959. The strati- 
graphy of the Moel Hebog district between Snowdon and Tre- 
madoc, Liverpool Manch. G.J., 2, 230. Crushed dark slates with 
Nemagraptus gracilis and Climacograptus peltifer are succeeded 
in ascending order by oolitic iron ore (0-50 feet), black slates 
with ironstones concretions and black chert nodules (20-30 feet), 
and poorly cleaved slates (70+ feet). 

(W. F. W.). 


TYN-LLAN BEDS .......... Ordovician: Tremadoc Series 
Type-locality : Ogof-ddu, near Criccieth, Carnarvonshire. 


FEARNSIDES (W.G.), 1910. The Tremadoc Slates and associated 
rocks of south-east Carnarvonshire, Q.J.G.S., 66, 155. Rusty, grey 
slates with harder cherty band near the top with characteristic 
white-weathering spots. Synonymous with Niobe Beds of Arenig 
and Arthog -Dolgelly areas; also recognized in the Tortworth 
Inlier, Gloucestershire. Revised faunal list is given in STUBBLE- 
FIELD (C.J.), 1926. Notes on the fossils, Q.J.G.S., 89, 373, who also 
considered that the Niobe or Tyn-llan Beds lie within the zone 
of Dictyonema flabelliforme. 

(W. F. W.). 


T’YN-Y-MAEN GROUP ........ Ordovician: Ashgill Series 


Type-locality : Taren T’yn-y-maen, near Machynlleth, Mont- 
gomeryshire. 


Jones (O.T.) and Pucu (W.J.), 1915. The geology of the 


district around Machynlleth and the Llyfnant Valley, Q.J GSKA 
346-8, Lit., Map. Local name given to the strata of the Plynlimon 


petra i as 
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Stage as represented in the Machynlleth district. Overlain by 
the Cwmere Group (Llandovery). Mainly dark-blue mudstones, 
but bands of grit and conglomerate up to 2 feet thick occur. 


(W. T. D.). 


TY'N-Y-TWMPATH BEDS ...... Ordovician : Ashgill Series 


Type-locality : Ty’n-y-twmpath Farm, 2 miles west of Glyn 
Ceiriog, Denbighshire. 

Witts (L.J.) and Smiru (B.), 1922. The Lower Palaeozoic 
rocks of the Llangollen district, with special reference to the 
tectonics, Q.J.G.S., 78, 180, 186-7, Map. Grey, often speckled, 
shales and slates, found in the south of the Llangollen district. 
Overlain by the Ddolhir Beds (s.s.), underlain by the Blaen-y- 
cwm Beds. Fauna may be rich locally, and includes Agnostus, 
calymenids, Chasmops, Phillipsinella parabola, Sphaerocoryphe 
and Tretaspis. 

See also Wep (C.B.) et al., 1927. Wrexham, Part I, Lower 
Palaeozoic and Lower Carboniferous rocks, Mem. G.S.G.B., 31, 
47-50; WeDo (C.B.) et al., 1929. Oswestry, Mem. G.S.G.B., 59, 66. 


(W.T. D.). 


U 


ULLSWATER (Basic) GROUP 
Ordovician : Llanvirn and ? Llandeilo Series 


Marr (J.E.), 1900. Notes on the geology of the English Lake 
District, P.G.A., 16, 455; ‘abundantly seen around Haweswater, 
where they present striking similarities to the typical lavas of 
Eycott Hill’ with which they are equated. Apart from the type- 
area of Ullswater the group ‘may be traced over Helvellyn to 
the Vale of St. John. In Borrodale they do not appear in great 
force on the east side’ but on the west they can be followed ‘ over 
Honister Pass ..... and thence by the head of Ennerdale to Wast- 
water’. 

Referred to by Marr (J.E.), 1910. Geology in the Field, Geol. 
Assoc. Jubilee Vol., 631; Marr (J.E.), 1916. The Geology of the 
Lake District ..... Cambridge, 20. 

Ullswater Group is faulted against the Skiddaw Slates and 
comprises about 2700 ft. of basalt and andesite, surmounted by 
1500 ft. of flow-brecciated andesite, see Mosetry (F.), 1959. The 
succession and structure of the Borrowdale Volcanic rocks south- 
east of Ullswater, P.G.S., No. 1573, 6. 

(W. F. W.). 


ULPHA ANDESITES 
Ordovician : Llanvirn and ? Llandeilo Series 
Type-localities : Invenscar and Ulpha, Lancashire. 
MaırcHeLL (G.H.)., 1956. The Borrowdale Volcanic Series of 
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the Dunnerdale Fells, Lancashire, Liverpool Manch. G.J., 1, 431; 
divided into upper (Bleamsley Bank) and lower (Invenscar) 
andesites separated by a well-bedded lithic tuff. Thickness 
1550 ft. 

From Ulpha, the andesites thin rapidly, Frrman (R.J.), 1957. 
The Borrowdale Volcanic Series between Wastwater and Duddon 
Valley, Cumberland, P.Y.G.S., 31, 51, has redefined the Ulpha 
Andesites as a group of lavas without interbedded tuffs and has 
correlated them with Mrrcuet.’s (1956) upper division of his 
Ulpha Andesites which he termed Bleamsley Bank Andesites. 
Thickness 0-800 ft. 

(W. F. W.). 


ULRICHOLITHUS ULRICHI ZONE 
Ordovician : Caradoc Series 


Type-locality : of zone-fossil, Middle House Dingle, near 
Welshpool, Montgomeryshire. 


Bancrort (B.)., 1933. Correlation Tables of the Stages Cos- 
tonian-Onnian in England and Wales, published by the author, 
Blakeney, Glos. Listed in stratigraphical table as topmost sub- 
division of the Harnagian Stage; overlain by Horderleyella and 
Broeggeria Zone, underlain by Salterolithus caractaci Zone. 
Correlated by Bancrort with strata in Shropshire and various 
parts of North Wales but the zonal trilobite remained undescribed 
until 1949, Bancrort (B.B.), 1949. Upper Ordovician trilobites of 
zonal value in south-east Shropshire, P.R.S., (B), 136, 296. For 
recent discussion see Dean (W.T.), 1958. The faunal succession in 
the Caradoc Series of south Shropshire, B.M. Geol. Bull., 3, (6), 
202. 


(W. T. D.). 


UPPER ASHES (of Arenig) .... Ordovician: Llanvirn Series 


Divided by Frarnswes (W.G.), 1905. On the geology of Arenig 
Fawr and Moel Llyfnant, Q.J.G.S., 61, 625, Map, into (i) pyro- 
clastic rocks including agglomerates and several thin lava-flows, 
(i) fae pyroclastics almost devoid of bedding and (iii) rhyo- 
itic tuffs. 


(W. F. W.). 


UPPER (BORROWDALE) ANDESITES 
Ordovician : Llanvirn and ? Llandeilo Series 


GREEN (J.F.N.), 1919. The vulcanicity of the Lake District, 
P.G.A., 30, 171, stated the andesites are important in the eastern 
Lake District but become thinner to the south-west and possibly 
die out near Ambleside; they are thick again near Ulpha, mod- 
erately developed at Duddon Estuary and absent at Millom. 
Used as a stratigraphical division. Previously termed the Upper 
Andesites, see GREEN (J.F.N.), 1915. The structure of the eastern 
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part of the Lake District, P.G.A., 26, 212. 

Correlated with the Acid Andesites with tuff bands as de- 
veloped in Ambleside area, see Hartiry (J.J.), 1925. The 
Succession and Structure of the Borrowdale Volcanic Series as 
developed in the area lying between the lakes of Grasmere, 
Windermere and Coniston, P.G.A., 36, 220. 

Also described as Upper Andesites from southern part of 
Kentmere area where they comprise lava-flows, often porphyritic, 
with thin tuffaceous bands, see MırcmeLL (G.H.), 1929. The 
Succession and Structure of the Borrowdale Volcanic Series in 
Troutbeck, Kentmere, and the western part of Long Sleddale 
(Westmorland), Q.J.G.S., 85, 24. Extend eastwards, see MITCHELL 
(G.H.), 1934. The Borrowdale Volcanic Series and associated rocks 
in the country between Long Sleddale and Shap, ibid., 90, 431. 


(W. F. W.). 


UPPER (BORROWDALE) RHYOLITES 
Ordovician : Llanvirn and ? Llandeilo Series 


Type-area : English Lake District. 


GREEN (J.F.N.), 1919. The vulcanicity of the Lake District, 
P.G.A., 30, 168, 173, used the term Borrowdale Rhyolites to re- 
place Rhyolitic Series q.v. Thickness usually unknown but not 
less than 1000 ft. in places. Used as a stratigraphical division. 

HARTLEY (J.J.), 1925. The Succession and Structure of the 
Borrowdale Volcanic Series as developed in the area lying þe- 
tween the lakes of Grasmere, Windermere and Coniston, P.G.A., 
36, 220, correlated the Rhyolites of Ambleside with those de- 
scribed by GREEN from other parts of the Lake District and with 
part of the Shap Rhyolitic Group q.v. Referred to as the Upper 
Rhyolites by Mircueti (G.H.), 1929. The Succession and Structure 
of the Borrowdale Volcanic Series in Troutbeck, Kentmere, and 
the western part of Long Sleddale (Westmorland), Q.J.G.S., 85, 
26, 41. Also recorded by Harttey (J.J.), 1932. The volcanic and 
other igneous rocks of Great and Little Langdale, Westmorland ..., 
P.G.A., 43, 43. In the Helvellyn region known as Steel Fell 
Rhyolites, see HARTLEY (J.J.), 1942. The geology of Helvellyn and 
the southern part of Thirlmere, Q.J.G.S., 97, 142. 

SHotTon (F.W.), 1935. The Stratigraphy and Tectonics of the 
Cross Fell Inlier, Q.J.G.S., 91, 656, recorded that at ‘Dufton and 
Knock Pikes minimum thicknesses for the rhyolite of 2400 and 
2000 feet respectively’ have been calculated and the lavas are 
usually correlated with the Upper Rhyolites of the Lake District. 


(W. F. W.). 


UPPER HOAR EDGE SANDSTONE 
Ordovician : Caradoc Series 
Type-area: Caradoc-Wrekin district, Shropshire. 


LapwortH (C.), 1916. Summ. Prog. G.S.G.B. for 1915, 38. 
Overlain by Transition Bed; underlain by Hoar Edge Limestone. 
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Subdivision of the Hoar Edge Group. For more recent views on 
the stratigraphy see Dean (W.T.), 1958. The faunal succession in 
the Caradoc Series of south Shropshire, B.M. Geol. Bull., 3, (6), 
215, where the detailed succession within the Hoar Edge Group 
is said to be inapplicable outside the northern part of the Caradoc 
area, Shropshire. 

(W. T. D.). 


UPPER LODGE GROUP ....... Ordovician : Caradoc Series 


Type-locality : Upper Lodge, about 4 mile north of Bodfean, 
Carnarvonshire. 


Augite-andesite and ‘spilite-like lavas’ sometimes vesicular 
‘the vesicles and other parts of the rock being filled with chert 
which contains many minute spherules of uniform size. These are 
suggestive of radiolaria, and one of them has in thin section an 
appearance of lattice-structure, but they are probably of miner- 
al origin’. See MartıeY (C.A.) and Hear (A.), 1930. The geology 
of the country around Bodfean (south-western Carnarvonshire), 
Q.J.G.S., 86, 149, Map. 

(W. F. W.). 


UPPER SERIES ............. Ordovician : ? Caradoc Series 
Type-area: Aberfoyle, Perthshire, to Gualann, Stirlingshire. 


Jenu (T.J.) and Campsett (R.), 1917. The Highland Border 
Rocks of the Aberfoyle District, T.R.S.E., 52, 180, divided the 
Highland Border Rocks into two, of which the Upper Series, 
alternatively named the Margie Series, ‘consists of grits, shales, 
and limestone, and has a remarkable breccia at its base’. This 
breccia contains angular fragments of cherty shale and blocks up 
to more than 3 feet across; the chief constituents of the breccia 
are vesicular palagonite. The Margie Grits, a name applied to 
the grits at the top of the Upper or Margie Series, lack the rich 
development of limestones which occur in the grits of Forfar- 
Kincardine area described by Barrow, see Highland Border 
Series. However, an important limestone is known from Upper 
Dounans, 1 mile north-east of Aberfoyle, and is known as the 
Aberfoyle Limestone; it contains crinoid ossicles and rather in- 
definite micro-organisms. A correlation with the Stinchar Lime- 
stone is implied (p. 194), which therefore places the Aberfoyle 
Limestone, tentatively, in the Caradoc Series. The Upper Series 
rests with a pronounced unconformity upon the Lower or Black 
Shale and Chert Series q.v. 

The Margie Series (of Aberfoyle) as an alternative name for 
Upper Series should be discarded because the Margie Limestone 
and Grits of Kincardine and Angus (see Highland Border Series) 
are now thought to be older than Ordovician, possibly Cambrian; 
certainly the two should not be equated stratigraphically. 


(W. F. W.). 
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UPPER TUFFS Ordovician: Llanvirn and ? Llandeilo Series 
Type-locality : Millom, Cumberland. 


GREEN (J.F.N.), 1913. The Older Palaeozoic Succession of the 
Duddon Estuary, London, 10. Green rocks with fragments of 
augite-andesite, glass and broken felspars. 


(W. F. W.). 


TUPPER VOLCANIC SERIES (of Dolgelly) 
Ordovician: Arenig and ? Llanvirn Series 
Superseded by Mynydd-y-Gader Group q.v. 
Lake (P.) and Reynoxps (S.H.), 1896. The Lingula Flags and 
te Rocks of the neighbourhood of Dolgelly, Q.J.G.S., 52, 


(W. F. W.). 


VAN FORMATION ........... Ordovician: ? Ashgill Series 
Type-locality : Van Hill, near Llanidloes, Montgomeryshire. 
Jones (O.T.), 1922. Lead and Zinc. The mining district of 

north Cardiganshire and west Montgomeryshire, Spec. Rep. Min. 

Res. G.S.G.B., 20, 2-4. Divided into lower and upper portions, 

the former comprising massive grey grits and shales, and the 

latter soft dark mudstones and shales. Total thickness about 

2400 feet, of which the upper part occupies about 900 to 1000 ft. 

Overlain by the Gwestyn Formation (Silurian). 


(W. T. D.). 
VARIEGATED MUDSTONES. 
See : Whitehouse Beds. 
TVERYAN BEDS (Series) . 2... serae reese cess Palaeozoic 


Type-locality : Veryan, north of Nare Head, south-west Corn- 
wall. 

Term used by Huu (J.B.), 1899. Summ. Prog. G.S.G.B. for 
1898, 97-8, but it is now known to include a variety of rocks at 
least some of which are of Lower Palaeozoic age. The term is 
better discarded as it lacks stratigraphical precision or identity. 


(W.F. W.). 


+VERYAN QUARTZITE 
Ordovician’: ? Llandeilo and ? Caradoc Series 
Type-area: Veryan district, Nare Head, Cornwall. 
Apparently first used as a stratigraphical term by FLETT 
(J.S.), 1946. Lizard and Meneage, Mem. G.S.G.B., 2nd Ed., 22, 
118, 135, but fossiliferous quartzites in the Veryan district have 
been known for many years; see Gorran Quartzite q.v. 
(W.F. W.). 


“ | 


VOLCANIC GROUP, LOWER .. Ordovician: Caradoc Series — 

Type-locality : Bausley district, Montgomeryshire. 

Wenpp (C.B.), 1932. Notes on the Ordovician rocks of Bausley, | 
Montgomeryshire, Summ. Prog. G.S.G.B. for 1931, 2, 49-55, Map. 
Series of cherty ash bands, the lower part of which includes as- 
sociated shales. Known also as the White Ashes. Overlain by 
Middle Shales, underlain by the Black Grit. 

(W. T. D.). 


VOLCANIC GROUP, UPPER .. Ordovician: Caradoc Series 


Type-locality : Bausley Hill, north-east of Middletown, Mont- 
gomeryshire. 

Wep (C.B.), 1932. Notes on the Ordovician rocks of Bausley, 
Montgomeryshire, Summ. Prog. G.S.G.B. for 1931, 2, 49-55, Map. 
Series of ashes and conglomerates comprising andesitic conglom- 
erate, Cottage Ash (no details given), andesitic conglomerate 
and Hill Farm Ash, in ascending order. Overlain by Hill Farm 
Flags, underlain by a china-stone ash and the Middle Shales. 
Fossils found in the Hill Farm Ash q.v. 

(W. T. D.). 


VOLCANIC ROCKS (of Girvan) .. Ordovician : Arenig Series 


The entry is made under this heading in order to refer to 
the spilitic lavas, ‘occasionally associated with breccia and tuff, 
and containing thin fossiliferous seams’ which yield graptolites. 
Thickness at least 700 ft. The faunas include Tetragraptus, Dicho- 
graptus and horny brachiopods and have been obtained from 
‘red ashy mudstone’ and from ‘a dark ashy seam’, see PEACH 
(B.N.) and Horne (J.), 1899. The Silurian rocks of Britain, l, ~ 
Scotland, Mem. G.S.G.B., 439-40. The correlation of these depos- 
its is with the zone of Didymograptus extensus. 

(W. F. W.). 


VOLCANIC SERIES (of Arenig) 
Ordovician : Llanvirn Series 


These are the ‘Ashes and Porphyries’ of Srepgwickx. Divided 
by Frarnsmes (W.G.), 1905. On the geology of Arenig Fawr and 
Moel Llyfnant, Q.J.G.S., 61, 623, Map, into (i) Lower Ashes and 
Agglomerates, (ii) Daerfawr Shales, (iii) Upper Ashes qq.v. 


(W. F. W.). 


a AER SERIES (Rocks) OF BORROWDALE (Borro- 
ale). 


See: Borrowdale (Borradale) Series and also Borrowdale Volcanic 
Series. 


VULGATUS BEDS ............ Ordovician : Caradoc Series 
Type-area : Haverfordwest district, Pembrokeshire. 


RAA 
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STRAHAN (A.) et al., 1909. South Wales Coalfield, X, Carmar- 
then, Mem. G.S.G.B., 46-7, Lit. Subdivision of the Mydrim Shales, 
overlain by the Truncatus Beds and underlain by the Meso- 
graptus Beds. Dark-grey flaggy shales with pyritous rottenstones, 
total thickness about 70 feet. Fauna includes Orthograptus cal- 
caratus vulgatus, Corynoides calicularis, Dicellograptus morrisi, 
Dicranograptus brevicaulis and ‘Orthis’ argentea. 

See also StraHan (A.) et al., 1914. South Wales Coalfield, 
XI, Haverfordwest, Mem. G.S.G.B., 40 et seqq. CAaNTRILL (T.C.) 
et al., 1916. South Wales Coalfield, XII, Milford, ibid., 46. 

(W. T. D.). 


Ww 


WABERTHWAITE TUFFS 
Ordovician : Llanvirn and ? Llandeilo Series 


Type-locality : Waberthwaite Fell, west of Ulpha, Cumber- 
land. 


Firman (R.J.), 1957. The Borrowdale Volcanic Series between 
Wastwater and Duddon Valley, Cumberland, P.Y.G.S., 31, 48; 
tuffs may be explosive in origin, unbedded and ill-graded; prob- 
ably of sub-aerial origin. Thickness variable 0-2500 ft., thins east- 
wards. The tuffs are correlated with the lower part of the Duddon 
Bridge Tuffs and the Barrow Andesites qq.v. of MITCHELL. 


(W.F. W.). 


WALLOWBARROW CRAG GROUP 
Ordovician : Llanvirn and ? Llandeilo Series 


Firman (R.J.), 1957. The Borrowdale Volcanic Series between 
Wastwater and Duddon Valley, Cumberland, P.Y.G.S., 31, 51; 
coarse unbedded tuffs, bedded tuffs and rhyolites. At least 1500 ft. 
thick. Thought to have been deposited sub-aerially. Locally, very 
coarse and may be vent-agglomerates. Welded tuffs occur. Among 
the bedded tuffs are fine-grained varieties containing bombs; 
also hailstone tuffs which may represent mud pellets dropped into 
volcanic ash. 


(W. F. W.). 
WALNA SCAR QUARRY TUFFS. 
See: Tilberthwaite Tuffs. 
WATCH HILL GRIT(S) ......... Ordovician : Arenig Series 


Type-locality : Watch Hill, Cumberland. 


Warp (J.C.), 1876. Northern part of the English Lake District, 
Mem. G.S.G.B., 41, refered to ‘sandy and gritty beds of Setmur- 
thy Common and Watch Hill’ but apparently did not coin the 
stratigraphical term; he believed the grits occupied a high posi- 
tion in the succession of the Skiddaw Slates; the name is, 
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however, listed as a division interleaved between Lower and 
Upper Skiddaw and is given as an alternative to ‘ Arenig Grit’ 
in Daxyns (J.R.) et al., 1897. Appleby, Ullswater and Haweswater, 
Mem. G.S.G.B., 34. 

Rastar (R.H.), 1910. The Skiddaw Granite and its Meta- 
morphism, Q.J.G.S., 66, 121-3, thought the grit was Pre-Cambrian, 
and GREEN (J.F.N.), 1918. The Skiddaw Granite, P.G.A., 29, 134-6, 
placed it in the Bala Beds. Drxon (E.E.L.), 1925. In Summ. Prog. 
G.S.G.B. for 1924, 71, stated the grits are the same as the Skiddaw 
Grits; Eastwoop (T), 1930. Maryport District, Mem. G.S.G.B., 11, 
included the Watch Hill Grit within the Mosser Slates, and 
described it as ‘hard white thin-bedded sandstones to coarse 
grits, with pink, green and black grains, fragments of shale’; 
thickness about 100 ft. in Cockermouth region. 

There is no doubt nowadays that the Watch Hill Grit is part 
of the Skiddaw Slates, and HoLrLINGwoRrTtH (S.E.), 1954. The 
geology of the Laek District — a review, P.G.A., 65, 390, stated 
‘in the re-survey of the Cockermouth Sheet the equivalence of 
these grits to other grits, recognized by Ward as being low down 
in the sequence (within the Loweswater Flags of Dixon), was 
firmly established ’. 

(W. F. W.). 


t WATTSELLA INDICA ZONE. 


See: Dalmanella indica Zone. 


t WATTSELLA LEPTA ZONE. 
See: Dalmanella lepta Zone. 


t WATTSELLA SP. A SUPER-ZONE 
Ordovician : Caradoc Series 


a Type-locality : River Onny valley, near Horderley, Shrop- 
shire. 


Superseded by Dalmanella horderleyensis and Kjaerina Zone 
q.v. 

Bancrort (B.B.), 1929. Some new genera and species of 
Strophomenacea from the Upper Ordovician of Shropshire, M. P. 
Manch. L.P.S., 73, 37. Used originally for part of the Horderley 
Sandstone, buff, purple-banded sandstones, with Rafinesquina, 
Kjaerina, Resserella and Cryptolithus. Overlain by ‘Green and 
Purple Sandstone’; underlain by Dinorthis sp. Zone. 


(W. T. D.). 


t WATTSELLA SP. C ZONE ... Ordovician: Caradoc Series 


$ Type-locality : River Onny valley, near Horderley, Shrop- 
shire. 


Superseded by Dalmanella lepta Zone q.v. 


a 
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Bancrorr (B.B.), 1929. Some new genera and species of 
Strophomenacea from the Upper Ordovician of Shropshire, M.P. 
Manch. L.P.S., 73, 37. Green and buff sandstones, about 12 feet 
thick, with Plectorthis, Resserella and Cryptolithus. Overlain by 
Braye sp. D Super-zone; underlain by Kjaerina hedstroemi 

one. 
(W. T. D.). 


t WATTSELLA SP. D SUPER-ZONE 
Ordovician : Caradoc Series 


s Type-locality : River Onny valley, near Horderley, Shrop- 
shire. 


Superseded by Dalmanella indica and Raymondella typa 
Zones qq.v. 

Bancrort (B.B.), 1929. Some new genera and species of 
Strophomenacea from the Upper Ordovician of Shropshire, M.P. 
Manch. L.P.S., 73, 38. Used as a subdivision of the Longvillian 
Stage for the highest part of the Horderley Sandstone. Green 
sandstones with plectambonitids, Strophomena, Kjaerina and 
Brongniartella. Overlain by Kjaerina bipartita Zone; underlain 
by Wattsella sp. C Zone. 

(W. T. D.). 


+ WATTSELLA UNGUIS ZONE. 


See : Dalmanella unguis Zone. 


t WATTSELLA WATTSI ZONE. 


See: Dalmanella wattsi Zone. 


+ WESTERN SLATE ROCKS.. Ordovician: ? Llanvirn Series 


A general term employed by Frarnsmes (W.G.), 1910. The 
Tremadoc Slates and associated rocks of south-east Carnarvon- 
shire, Q.J.G.S., 66, 165, Map, for ill-exposed slates which extend 
over a large area between Portmadoc and Criccieth. A few 
graptolites suggest ‘an early form of Didymograptus murchisoni’. 


(W.F. W.). 


WESTON BEDS. 2.2. secu os Ordovician: Llanvirn Series 


Wuirtarp (W.F.), 1940. The Ordovician trilobite fauna of the 
Shelve-Corndon District, west Shropshire. Part I. Agnostide, 
Raphiophoridz, Cheiruride, A.M.N.H., (11), 5, 154. Listed in strati- 
graphical column. Weston Beds are divided into a lower and 
upper group of massive greenish-brown grits, separated by rusty- 
weathering, blue-hearted shales. Fauna notably contains Ogy- 
ginus corndensis, Platycoryphe vulcani, numerous horny brachio- 
pods and lamellibranchs, rare crinoids, and Didymograptus. Out- 
crop is confined to west Shropshire. 

(W. F. W.). 
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+ WESTON FLAGS AND SHALES i 
Ordovician : Llanvirn Series 


LAaPwoRtTH (C.) and Warts (W.W.), 1910. The geology of 
Shropshire, in Jubilee Volume of the Geologists’ Association, 752. 


(W. F. W.). 


t WESTON GROUP (Stage) ... Ordovician : Llanvirn Series 
Type-locality : Priestweston hamlet, west Shropshire. 


LAPwoRTH (C.), 1887. The Ordovician rocks of Shropshire, 
B.A.A.S. Rep. for 1886, Birmingham Meeting, 662. Weston Group 
was changed to Weston Stage, LapworTH (C.) and Warts (W.W.), 
1910. The geology of Shropshire, in Jubilee Volume of the Geo- 
logists’ Association, 753. 

(W. F. W.). 


WHARFE CONGLOMERATE ... Ordovician: Ashgill Series 


Type-locality : neighbourhood of Sowerthwaite Farm, near 
Austwick, Yorkshire. 


Kine (W.B.R.) and Witcocxson (W.H.), 1934. The Lower 
Palaeozoic rocks of Austwick and Horton-in-Ribblesdale, York- 
shire, Q.J.G.S., 90, 13-18. The name was first proposed by KING 
and Witcockson, but the strata concerned had already been 
described by Hucues (T. McK.), who regarded them as the base 
of the Silurian, see 1905, Ingleborough. Part II. Stratigraphy, 
P.Y.G.S., 15, 351-69. King and Wixcockson proved that the con- 
glomerate is of Ashgill age, being underlain by calcareous nodular 
shales with Tretaspis, Staurocephalus and Phillipsinella, and 
overlain by mudstones with Meristina crassa, Rafinesquina cf. 
hirnantensis and Camarotoechia cf. borealis. The latter beds are 
in turn unconformably overlain by strata of Lower Llandovery 
age. 

CW. TDJ: 


WELLE Eseries, sole ce «Pas ose os Ordovician : Caradoc Series 

Type-locality : Bausley district, Montgomeryshire. 

Wep (C.B.), 1932. Notes on the Ordovician rocks of Bausley, 
Montgomeryshire, Summ. Prog. G.S.G.B. for 1931, 2, 49-55, Map. 
Alternative name given to the Lower Volcanic Group. Overlain 
by the Middle Shales, underlain by Black Grit. 

(W. T. D.). 


WHITE LIMESTONE .......... Ordovician : Ashgill Series 
Type-locality : Ashgill Beck, near Coniston, Lancashire. 


MarR (J.E.), 1916. The Ashgillian succession in the tract to 
the west.of Coniston Lake, Q.J.G.S., 71, 190-4, 200, Lit. White 
nodular limestone, about 12 feet thick, overlain by a volcanic ash, 
and underlain by the Phillipsinella Beds. Tentatively correlated 
with part of the Keisley Limestone. Poorly fossiliferous, but the 
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fauna includes Agnostus, Remopleurides, Illaenus, Cheirurus, 
Orthis’ and ‘ Strophomena’. 
WTD) 


WHITE PIKE ANDESITES 
Ordovician : Llanvirn and ? Llandeilo Series 


a Type-locality : White Pike, south-east of Seathwaite, Lanca- 
shire. 


MırcHeELL (G.H.), 1956. The Borrowdale Volcanic Series of the 
Dunnerdale Fells, Lancashire, Liverpool Manch. G.J., 1, 439; 
closely -jointed, splintery, glassy, augite-andesites contained 
within the Tilberthwaite Tuffs q.v. 

(W.F. W.). 


WHITEHOUSE BEDS (Group) 
Ordovician : Caradoc and Ashgill Series 


Type-locality : coast section between Ardwell Bay and White- 
house, near Girvan, Ayrshire. 


LapwortsH (C.), 1882. The Girvan succession. Part. I. Strati- 
graphy, Q.J.G.S., 38, 597-601, 606-7, Lit., Map. Known also as the 
Whitehouse Group. Subdivision of the Ardmillan Series, overlain 
by the Barren Flagstone Group and underlain by the Ardwell 
Group. Divided into Lower Whitehouse Beds or Cement-stone 
Group and Upper Whitehouse Beds or Variegated Mudstones, 
the former now being assigned to the Caradoc and the latter to 
the Ashgill. The upper beds are in turn subdivided into Dicello- 
graptus complanatus Zone, Dictyonema Zone and Dionide Beds 
qq.v. Total thickness about 300 feet. For recent account see 
PRINGLE (J.), 1948. British Regional Geology : The south of Scot- 
land, 2nd Ed. revised, 27-31. 

(W. T.D.). 


WHITTERY (Ash) VOLCANIC GROUP 
Ordovician : Caradoc Series 


Type-locality : quarry in Marrington Dingle, east of Whittery, 
west Shropshire. 


LapwortH (C.), 1887. The Ordovician rocks of Shropshire, 
B.A.A.S. Rep. for 1886, Birmingham Meeting, 662, where the name 
is only mentioned. 

For short account see WuiTTaRD (W.F.), 1931. The geology of 
the Ordovician and Valentian rocks of the Shelve Country, 
Shropshire, P.G.A., 42, 333. Crystal and lithic tuffs, agglomerates 
and breccias with thin interbedded shales. Thickness 300 ft. 
Overlain by Whittery Shales and underlain by Hagley Shales. 
Fossils rare but include Glyptograptus cf. teretiusculus, Ortho- 
graptus calcaratus vulgatus, Diplograptus cf. compactus, D. cf. 
foliaceus. Subdivision is recognized only in west Shropshire. 


(W. F. W.). 
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WHITTERY SHALES .......... Ordovician : Caradoc Series 


Lapwortu (C.), 1887. The Ordovician rocks of Shropshire, 
B.A.A.S. Rep. for 1886, Birmingham Meeting, 662, where only the 
name is mentioned. 


For short description see Wurrrard (W.F.), 1931. The geology 
of the Ordovician and Valentian rocks of the Shelve Country, 
Shropshire, P.G.A., 42, 334. Bluish-black and olive-green shales 
are seldom fossiliferous, but occasionally thin bands containing 
much volcanic detritus abound in fossils; fauna includes Broeg- 
gerolithus broeggeri, Salterolithus caractaci, Sphaerexochus bilo- 
batus, Flexicalymene planimarginata, Climacograptus schéren- 
bergi, C. cf. modestus, Diplograptus cf. foliaceus, D. cf. multidens, 
Orthograptus calcaratus vulgatus, O. truncatus. The topmost sub- 
division of the Ordovician rocks of the Shelve Inlier; restricted 
to west Shropshire. 

(W. F. W.). 


WOLF’S CASTLE SHALES. 
See: Sealyham Shales. 


WORM CRAG GROUP 
Ordovician: Llanvirn and ? Llandeilo Series 


Firman (R.J.), 1957. The Borrowdale Volcanic Series between 
Wastwater and Duddon Valley, Cumberland, P.Y.G.S., 31, 46; 
consists of rhyolites interbedded with acid tuffs. Thickness 
0-750 ft. 

(W. F. W.). 


WRAE LIMESTONE .......... Ordovician : Caradoc Series 
Type-locality : Wrae, Peeblesshire. 


Pracu (B.N.) and Horne (J.), 1899. The Silurian rocks of 
Britain, I, Scotland, Mem. G.S.G.B., 232, 355-7, Lit. The earliest 
description of the limestone was given by Nicot (J.), 1848. On the 
geology of the Silurian rocks in the valley of the Tweed, Q.J.G.S., 
4, 203-6, but the name was not used by him. Nodular and 
lenticular limestones associated with contemporaneous volcanic 
rocks, the Tweeddale Lavas. The upper beds pass upwards into 
the Stobo Slates. Fauna includes Glyptocrinus, Illaenus, Sphaer- 
exochus, orthids and gastropods. Graptolites occurring between 
the limestone and the overlying Stobo Slates indicate the Dicrano- 
graptus clingani Zone. See also PrinctE (J.), 1948. British 
Regional Geology : The south of Scotland, 2nd Ed. revised, 26-7, 


Lit. 
(W.T. D.). 


WRENGILL ANDESITES 
Ordovician : Llanvirn and ? Llandeilo Series 
Type-locality : Wrengill, Cumberland. 
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GREEN (J.F.N.), 1919. The vulcanicity of the Lake District, 
P.G.A., 30, 171, stated that the andesites are first seen at Wren- 
gill, ‘fairly thick about Ambleside and still important about 
Levers Water’, die out south of Walney Scar, but are in ‘great 
force round Borrowdale and Wastwater’. Name was first applied 
by Green (J.F.N.), 1915. The structure of the eastern part of 
the Lake District, P.G.A., 26, 215. 

Given the name Augite Andesites in the Ambleside area and 
correlated with the Wrengill Andesites and Shap Andesites q.v., 
see HARTLEY (J.J.), 1925. The Succession and Structure of the 
Borrowdale Volcanic Series as developed in the area lying be- 
tween the lakes of Grasmere, Windermere and Coniston, P.G.A. 
36, 221. 

Also recorded from eastern Lake District, MrrcueLL (G.H.), 
1929. The Succession and Structure of the Borrowdale Volcanic 
Series in Troutbeck, Kentmere, and the western part of Long 
Sleddale (Westmorland), Q.J.G.S., 85, 20. From Langdale, see 
HARTLEY (J.J.), 1932. The volcanic and other igneous rocks of 
Great and Little Langdale, Westmorland ...., P.G.A., 43, 39. From 
the Shap area, see MrrcRELL (G.H.), 1934. The Borrowdale Vol- 
canic Series and associated rocks in the country between Long 
Sleddale and Shap, Q.J.G.S., 90, 429. From Lancashire, see MIT- 
CHELL (G.A.), 1940. The Borrowdale Volcanic Series of Coniston, 
Lancashire, ibid., 96, 309; 1956. The Borrowdale Volcanic Series 
of the Dunnerdale Fells, Lancashire, Liverpool Manch. G.J., 1, 
439. Probably represented south-east of Keswick by the Helvellyn 
Andesites, see HARTLEY (J.J.), 1942. The geology of Helvellyn and 
the southern part of Thirlmere, Q.J.G.S., 97, 138; and as the 
Angle Tarn Andesites, see Mosretry (F.), 1959. The succession 
and structure of the Borrowdale Volcanic rocks south-east of 
Ullswater, P.G.S., No. 1573, 6. 

SHorton (F.W.), 1935. The Stratigraphy and Tectonics of the 
Cross Fell Inlier, Q.J.G.S., 91, 656, recorded lavas between two 
branches of the Outer Pennine Fault which may be correlated 
with the Wrengill Andesites. 


3 


(W.F. W.). 


Y 


Y GLOG VOLCANIC SERIES .. Ordovician: Caradoc Series 


Type-locality : Y Glog, north-north-east of Tremadoc, Car- 
narvonshire. 

Divide the Glanrafon Beds into an upper and lower series. 
Meta-andesites or keratophyres, tuffs including lapilli and crystal 
tuffs, and agglomerates; 0-100 feet thick. Flaggy tuffs near the 
base supplied Glyptograptus euglyphus, G. teretiusculus siccatus, 
Amplexograptus arctus, A. perexcavatus and Climacogratus anti- 
quus lineatus; this assemblage suggests the gracilis Zone or 
slightly higher. SHACKLETON (R.M.), 1959. The stratigraphy of the 
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Moel Hebog district between Snowdon and Portmadoc, Liverpool 
Manch. G.J., 2, 230-1, considered the Y Glog Volcanic Series to 
be the lateral extension of the Moelwyn Volcanic Series q.v. and 
possibly the Talgau Lavas q.v. 

(W. F. W.). 


YARLSIDE RHYOLITE ........ Ordovician : Caradoc Series 


Type-locality: Yarlside Crag, south-west of Shap Wells, 
Westmorland. 

Marr (J.E.), 1892. The Coniston Limestone Series, G.M., (3), 
9, 97, 99-100, table facing 97. A subdivision of the Sleddale Group, 
overlain by conglomerate, underlain by the Stile End Beds. 
Sometimes known as the Stockdale Rhyolite. The rhyolite has a 
maximum thickness of roughly 130 feet in the Stile End — 
Stockdale district, but thins out both to east and to west. 


(W. T.D.). 


YEWDALE BEDDED TUFFS 
Ordovician: Llanvirn and ? Llandeilo Series 


Type-area: north and west of Coniston, Lancashire. 


MırcHeLL (G.H.), 1940. The Borrowdale Volcanic Series of 
Coniston, Lancashire, Q.J.G.S., 96, 310; present a uniform 
appearance throughout their outcrop of well-bedded, fine-grained, 
lithic tuffs, with coarser tuffs containing fragmental pink rhyolite. 
Thickness 750 ft. 

(W. F. W.). 


YEWDALE BRECCIA 
Ordovician : Llanvirn and ? Llandeilo Series 


Type-area : Yewdale, Coniston, Lancashire. 


Originally named by Warp (J.C.), 1879. On the physical 
history of the English Lake District. With notes on the possible 
subdivisions of the Skiddaw Slates, G.M., (2), 6, 54, Horizontal 
Section No. 3. 

MırcaeLL (G.H.), 1940. The Borrowdale Volcanic Series of 
Coniston, Lancashire, Q.J.G.S., 96, 311; correlated with the 
Coarse Tuffs of Kentmere. Coarse ‘lithic tuffs with prominent 
pink rhyolitic and green andesitic fragments’. Thickness 1000 ft. 


(W. F. W.). 


YNYS CASTELL ASHES ...... Ordovician : Llanvirn Series 


‘i Type-locality : Ynys Castell, near Abercastle, Pembroke- 
shire. 


Name introduced by Cox (A.H.) and Jones (O.T.), 1913. The 
geology of the district between Abereiddy and Pencaer, Pem- 
brokeshire, B.A.A.S. Rep. (Birmingham), 485, in a preliminary 
statement in which the rocks were stated to be of doubtful age. 


287 


Cox (A.H.), 1916. The geology of the district between Aber- 
eiddy and Abercastle (Pembrokeshire), Q.J.G.S., 71, 297, divided 
the unit into (i) basal grit, which overlies Tetragraptus Shales, 
18 feet thick, with pebbles of felspathic mudstones possibly 
derived from Cambrian rocks; (ii) silicified ashes, assumed to be 
about 200 feet thick, show a semi-vitreous lustre and break with 
a conchoidal fracture, and, in their upper parts, contain con- 
cretions up to 3 feet in length which are formed of rhombs of 
dolomite. 

The Ynys Castell Ashes pass upwards into mudstones which 
have been termed the Castle-Coch Beds and assumed to be of 
bifidus age, but fossils have not been collected. Cox maintained 
that the Ashes are placed at or near the base of the Didymo- 
graptus bifidus Zone. ‘The Ynys-Castell Ashes of the Abercastle 
Anticline are represented in the Llanrian Syncline in part by the 
lithologically quite different ashy slates of Llanvirn and Pwll 
Crochan..... occurring near the base of the Bifidus Shales of that 
area. Thus, although ashes of Ynys-Castell type are found in 
numerous widely-separated districts, the beds themselves are 
only of quite local extent, and do not seem to be all on the 
same horizon’. 


(W. F. W.). 


STRATIGRAPHICAL INDEX 


Palaeozoic: Veryan Beds (Series). 


Cambro-Ordovician: Calcareous Series; Duirness Limestone; 
Durness and Assynt Limestone; Durness or Eriboll Series; 
Highland Border Series (Rocks); Keeshorn Limestone; 
Kishorn Limestone; Lower Silurian Limestone. 


? Cambro-Ordovician : Eilean Dubh Group. 
? Cambrian and Ordovician : Tremadoc Series: Barrule Slates. 


Cambrian, Upper, to Ordovician : Caradoc Series : Pisolitic Iron 
Ores (of North Wales). 


Ordovian System: Page 206. 
Ordovician System: Pages 5-26. 


Ordovician: Bala Volcanic Series; Cumbrian Series; Girvan 
Group, South. 


Lower Ordovician: Balnakiel Group; Ben Suardal Limestone; 
Croisaphuill Group; Durine Group; Gras(s)moor Grits (Sand- 
stone); Sailmhor Group; Sangomore Group; Strath Marble; 
Strath Suardal and Beinn an Dubhaich Limestones. 


Ordovician: Tremadoc Series: Page 13; Arenaceous Beds; 
Asaphellus Flags; Asaphellus Flags and Shales; Bellerophon 
Beds; Brachiopod Beds; Breadstone Shales; Bronsil Shales; 
Bryograptus Zone; Clonograptus tenellus var. callavei Beds; 
Clonograptus tenellus Zone; Coal Hill Band; Cronk Sumark 
Slate; Dictyonema Band; Dictyonema Band, Upper; Dictyo- 
nema Beds; Dictyonema flabelliforme Zone; Dictyonema 
Shales (Beds); Garth Hill Beds; Grey Shales, Lower; Grey 
Shales, Upper; Habberley Shales; 

Merevale Shales; Micklewood Beds; Moel-y-gest Beds; 
Niobe (and Psilocephalus) Beds; Pencil Slates, Lower; Pencil 
Slates, Upper; Penmorfa Beds; Portmadoc Flags; Shineton 
Shales; Shumardia pusilla Zone; Shumardia Shales; Transi- 
tion Beds; Tremadoc (Slates), Lower; Tremadoc (Slates), 


Middle; Tremadoc (Slates), Upper; Tremadocian [Series]; 
Tyn-llan Beds. 


Ordovician: ? Tremadoc Series: Bryograptus Beds; Bryograp- 
tus kjerulfi Zone. 


Ordovician : ? Tremadoc to Llanvirn Series: Cumbrian Group, > 
Lower. 
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Ordovician: Arenig Series: Page 17; Aberbach Quartzite Group; 
‘Abercastle Beds; Arenig (of Hicks), Lower; Arenig (of Hicks), 
Middle; Arenig (of Lapworth), Lower; Arenig Shales (of 
Dolgelly); Ballantrae Rocks (Group, Series); Basal (Arenig) 
Grit; Basement Beds (Series); Basement Conglomerate; 
Basement Group; Bennane Head Black Shales; Black Shale 
and Chert Series; Blake Fell Mudstones; Bodwrdda Slates; 
Brunel Beds; Calymene Ashes; Cerig Gwynion Quartzite; 
Clip Lava; 

Daron Cherts; Dichograptus Beds; Dichograptus Zone; 
Didymograptus deflexus Subzone; Didymograptus extensus 
Zone; Didymograptus hirundo Zone; Didymograptus nitidus 
Subzone; Extensus Beds (Zone); Extensus Flags (of Arenig); 
Foel Tyrch Beds; Garth Flagstones; Garth Grit; Hirundo 
Beds (of Arenig); Hirundo Beds (Zone); Isograptus gib- 
berulus Subzone; Jasper and Green-rock Series; Kirk Stile 
Slates (Flags); 

Ladywell and Snailbeach Grits and Shales; Llaneloy Ashes; 
Llanengan Mudstones; Lords Hill Beds; Lower Ashes (of 
Dolgelly) ; Loweswater Flags; Mosser-Kirkstile Slates; Mosser 
(Striped) Slates; Mytton Flags; Mytton Group (Stage); 
Nant-y-Coy Beds; Neseuretus Beds; Ogygia Limestone; 
Ogygia marginatus Beds; Orthis Mudstones and Dictyograp- 
tus Beds; Pant-y-wrach Beds; Parwyd Grit; Passage Beds 
(of St. Tudwal’s); Peltura punctata Beds; Porth Duggan 
Flags; Porth Duggan Shales; Porth Gain Beds; Pwll Deri 
Slates; 

Radiolarian Cherts; Rhiw Lava; Rhobell Volcanic Group; 
Rhyolitic Series (of Dolgelly); Roch Rhyolitic Series; Sea- 
lyham Beds; Shelve Church Beds; Skiddaw Grit(s); Skiddaw 
Slates, Lower; Skiddaw Slates, Middle; Skomer Volcanic 
Series; Stiperstones [Stiper] Quartzite; Tankerville Flags; 
Tetragraptus Beds (Stage), Lower; Tetragraptus Beds (of 
Wales); Tetragraptus bryonoides Zones; Tetragraptus Shales; 
Tetragraptus Subzone, Upper; Trefgarn Andesitic Series; 
Tudwal Sandstones and Grits; Volcanic Rocks (of Girvan); 
Watch Hill Grit(s). 

Ordovician: ? Arenig Series: Pennant Slates and Quartzites; 
Plas-y-nant Beds; Trwyn Llwyd Quartzites. 

Ordovician: Arenig and Llanvirn Series: Arenig or Skiddaw 
Group; Arenig or Stiperstones Group; Ladywell Group; 
Rhiw Volcanic Group; Sealyham Volcanic Series; Shelve 
Series; Skiddavian [Series]; Skiddaw [Skidda] Slate(s) 
(Group, Series). 

Ordovician: Arenig and ? Llanvirn Series: Beacon Hill Acid 

Group ;Mynydd-y-Gader Group; Pont Kings Slates; Upper 
Volcanic Series (of Dolgelly). 

Ordovician: ? Arenig and Llanvirn Series: Blue Shale. 

Ordovician: Arenig or Llanvirn Series: Arenig (of Lapworth), 
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Middle; Sealyham Group; Sealyham Keratophyric Series; 
Sealyham Shales. 
Ordovician: ? Arenig to Caradoc Series: Snowdonian Group. | 


Ordovician: Llanvirn Series: Page 19; Aber Mawr Beds; Ashy 
Series; Arenig (of Hicks), Upper; Arenig (of Lapworth), 
Upper; Betton Beds (Shales); Betton Group (Stage); Bifidus 
Beds (Zone); Bifidus Shales (of Arenig); Bifidus Slates; 
Bouldery Spilitic Ash; Bryn Brith Grits; Builth Volcanic 
Series; Carn Llundain Series; Castle Coch Beds; Cefn Hir 
Ashes; ‘China-Stone’ Ashes (of Dolgelly); Corgenen Slates; 
Cumbrian Slate Group; Cwm-amliw Series; 

Dark Grey Slate Group; Didymograptus bifidus and Ogy- 
ginus corndensis Zone; Didymograptus bifidus Shales (Beds) 
(of Wales); Didymograptus bifidus Zone; Didymograptus 
murchisoni Ash; Didymograptus murchisoni Shales; Didy- 
mograptus murchisoni Shales (Beds) (of Wales); Didymo- 
graptus murchisoni Zone; Didymograptus Shales; Didymo- 
graptus speciosus and Cryptolithus gibbosus Subzone; Ellergill 
Beds (Group, Stage); Felsite Agglomerate; Ffairfach Grit; 
Ffairfach Group; Fishguard Volcanic Series; Flinty Mud- 
stones; Foel Fawr Rhyolites; 

Grey Felspar Sands; Hope Shale Group (Hope Stage); Hope 
Shales; Keratophyre Group; Latterbarrow Sandstone; Llan- 
drindod Ashes; Llandrindod Volcanic Series; Llanrian Vol- 
canic Series; Llyn-y-Gafr Spilitic Group (Series); Lower 
(Platy) Ashes and Agglomerates (of Arenig); Milburn Beds 
(Group, Rocks, Series, Stage); Moelwyn Volcanic Series; 
Moelyn Slates; Newmead Series; Pebbly Felspar Ashes; 
Penarfynydd Shales; Penrhyn-Gwyn Lava; Pillow (Spilite) 
Lavas (Division); Porth Llauog Beds; Priest Weston Sand- 
stone; Pyritous Felspar Sands; 

Red Agglomerate and Ashes; Rhyolite(s) (Division), Lower; 
Rhyolite(s) (Division), Upper; Rhyolitic Ashes; Skiddaw 
Slates, Upper; Spilites, Lower and Upper; Stapeley Ashes; 
Stapeley Group (Stage); Stapeley Shales; Stapeley Volcanic 
Group; Strumble Head Series; Tetragraptus Beds (Stage), 
Upper; Upper Ashes (or Arenig); Volcanic Series (of Arenig); 
Weston Beds; Weston Flags and Shales; Weston Group 
(Stage); Ynys Castell Ashes. 


Ordovician: ? Llanvirn Series : Daerfawr (Daear Fawr) Shales; 
Derlwyn Mudstones; Nevin Shales; Western Slate Rocks. 


Ordovician: Llanvirn and Llandeilo Series : Middleton Group. 


Ordovician: Upper Llanvirn and Llandeilo Series : Cumbrian, 
Middle. 


Ordovician: Llanvirn and ? Llandeilo Series: Acid Andesites; 
Airy'’s Bridge Group; Andesites (of Grey Knotts); Angle 
Tarn Andesites; Augite Andesites; Barrow Andesites; Bedded 
Tuffs; Birk Fell Group; Borrowdale (Borradale) Series; ` 
Borrowdale Volcanic Series; Chloritic Slate and Porphyry; 
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Coarse Tuffs; Dow Crag Andesites; Duddon Bridge Tufts; 
Duddon Hall Tuffs; Dunnerdale Tuffs; Esk Pike Hornstone; 
` Eycott (Hill) Group (Series); 

Falcon Crag (and Bleaberry Fell) Andesites; Felsitic Tuffs; 
Frith Wood Breccia; Froswick Tuffs; Great Whinscale Rhyolite; 
Green Slates and Porphyries; Harrath Tuffs; Harter Fell 
Andesites; Haweswater Rhyolites; Helvellyn Andesites; 
Kentmere Pike Rhyolites; Lickle Rhyolites; Lincomb Tarns 
Formation; Lower (Borrowdale) Andesites; Middle (Borrow- 
dale) Tuffs; Middle High Rigg Andesites; Mosedale Andesites; 
Mottled Tuffs (Shales); Nan Bield Andesites; Paddy End 
Rhyolites; Place Fell Group; 

Rhyolitic Series; Scawfell Banded Ashes and Breccias; 
Seathwaite Fell Tuffs; Shap Andesites; Shap Rhyolites; 
‘Streaky ’ Rocks; Sty Head (Garnetiferous) Group; Tilberth- 
waite Tuffs; Tilberthwaite Tuffs, Lower; Tilberthwaite Tufts, 
Upper; Ulpha Andesites; Ullswater (Basic) Group; Upper 
(Borrowdale) Andesites; Upper (Borrowdale) Rhyolites; 
Upper Tuffs; Waberthwaite Tuffs; Wallowbarrow Crag Group; 
White Pike Andesites; Worm Crag Group; Wrengill Andes- 
ites; Yewdale Bedded Tuffs; Yewdale Breccia. 


Ordovician: Llanvirn to Caradoc Series: Meadowtown Series. 


Ordovician : Llanvirn, ? Llandeilo and Caradoc Series: Piso- 
litic Iron Ore (of Anglesey). 


Ordovician: Upper Llanvirn to Ashgill Series: Cumbrian 
Group, Upper. 


Ordovician : Llandeilo Series: Page 20; Asaphus Ash; Asaphus 
tyrannus Beds; Basal Sands; Black Trilobite Flagstone; 
Caleareous Sandstones; Corineorthis Beds; Craig-y-glyn 
Group; Dicranograptus Shales, Brown; Drim and Castle 
Point Calcareous Flags; Gardden-Fawr Ash; Garwallt Ash; 
Garwallt Group; Glyptograptus teretiusculus and Ogygiocaris 
buchi Zone; Glyptograptus teretiusculus Shales; Glypto- 
graptus teretiusculus Zone; Gwern-feifod Group; Gwern- 
feifod Lava; Hendre Shales; Llandeilo Ash; Llandeilo Flags 
(and Limestone); Llandeilo Limestone; Llandeilo, Lower; 
Llandeilo, Middle; Llandeilo (of Hicks), Lower; Llandeilo 
(of Hicks), Middle; Llandeilo (of Hicks), Upper; Llandeilo, 
Upper; Lloydolithus lloydi Flags; Lloydolithus lloydi Zone; 
Llyn Cau Mudstones; 

Marrolithoides anomalis Limestone(s); Marrolithoides simplex 
Beds; Marrolithoides simplex elevata Beds; Marrolithoides 
spp. Zone; Marrolithus favus Zone; Marrolithus inflatus and 
Lloydolithus lloydi Zone; Marrolithus inflatus maturus Beds; 
Marrolithus inflatus maturus Zone; Meadowtown Beds; 
Meadowtown Limestone; Meadowtown Stage (Group); Min- 
cop Series; Ogygia and Asaphus Flags; Ogygia Shales (Mount 
Beds); Pisolitic Iron Ore (of Llandegai); Sowerbyella Beds. 


Ordovician: ? Llandeilo Series: Banded Lava Group; Bod- 
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londeb Ash Group; Llyn-y-Gader Group; Llyn-y-Gader 
(Slates) Mudstones and Ashes; Mynydd-tarw Ash; Mynydd- 
tarw Group; Oolitic Iron Ore (of Cader Idris); Pen-y-Gader 
Group. 


Ordovician: Llandeilo and Caradoc Series: Dicranograptus 
Shales (Beds); Glanrafon Beds; Glanrafon Slates. 


Ordovician: Llandeilo and ? Caradoc Series : Builth and Llan- 
deilo Flags. 


Ordovician : ? Llandeilo and ? Caradoc Series: Conway 
(Mountain) Volcanic Series; Gorran Quartzite; Meneage 
Quartzite; Veryan Quarizite. 


Ordovician : Bala Series: page 22. 


Ordovician: Caradoc Series: page 22; Acton Calcareous Beds; 
Acton Group; Acton Scott Beds; Acton Scott Group; Acton 
Scott Limestone; Actonian Stage; Afon Ddwyryd Shales; 
Aldress Group; Aldress Shales; Allt-Ddu Mudstones; Allt 
Fawr Group; Allt-tair-ffynnon Beds; Alternata Limestone; 
Andesitic Volcanic Rocks (of Tremadoc); Applethwaite Beds 
(Group, Series); Applethwaite Limestone; Arctus Beds; Ard- 
well Beds, Middle; Ardwell Group (Beds, Greywackes, 
Flags) ; 

Bala Ash Bed, Lower; Bala Ash Bed, Upper; Bala Lime- 
stone; Balclatchie Beds; Balclatchie Grits and Conglomerates; 
Balclatchie Shales; Bancroftina typa Zone; Banded Slates (of 
Tremadoc); Barr Series; Barren Shales; Basaltic Agglomer- 
ate; Basic Tuff, Lower; Basic Tuff, Middle; Basic Tuff, 
Upper; Bausley House Shales; Bausley Shales; Bedded Pyro- 
clastic Series; Benan Conglomerate; Berrybush Band; Bey- 
richia Grits; Birrells Wood Flags; Black Grit; Black Slate 
Group; Black Slates; Blaen-y-cwm Beds; Bodfean Hall 
Group; Braggington Shales; Broeggerolithus broeggeri Zone; 
Broeggerolithus soudleyensis and Reuschella Zone; Bryn 
Beds; Bryn Pig Limestone; Bryngwyn Beds; Bulthy Ashes; 

Cader Berwyn Greenstone; Cadnant Shales; Caerhaffoty 
Limestone; Caradoc Sandstone; Caradoc Shale; Careg-y- 
Defaid Shales; Carmel Group; Carnedd-y-ci Ash; Cascade 
Beds; Castell Limestone; Ceiswyn Beds; Ceiswyn Beds, 
Lower; Ceiswyn Beds, Upper; Chatwall Group; Chatwall 
Sandstone; Chatwall Sandstone, Lower; Chatwall Sandstone, 
Upper; Chelmick Flags and Shales; Cheney Longville Flags; 
Chirbury Series; Cliftonia persculpta Zone; Climacograptus 
Beds; Climacograptus peltifer Zone; Climacograptus wilsoni 
Zone; Coenograptus Beds; Coetmor Ash Group; Compact 
Limestones; Coniston Limestone; Coniston Limestone, Lower; 
Coniston Limestone, Upper; Corona Beds; Corston Grits; 
Coston Beds; Costonia ultima Beds; Costonian Stage; Craf- 
nant Volcanic Series; Craighead Limestone (Series); Craig- 
y-Pandy Ash; Craig-yr-Aderyn Volcanic Series; Criggion 
Shales; Criig Limestone; Cryptolithus aff. caractaci Beds; ` 
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Cryptolithus cf. intermedius Zone; Cryptolithus harnagensis 
Zone; Cryptolithus sp. Zone; Cwm-Clwyd Ash; 

Dalmanella horderleyensis and Kjaerina Zone; Dalmanella 
indica Zone; Dalmanella lepta Zone; Dalmanella unguis Zone 
(Beds); Dalmanella wattsi Zone (Beds); Derfel Limestone; 
Dicellograptus patulosus Zone; Dicranograptus Beds; Dicrano- 
graptus clingani Zone; Dicranograptus Shales, Black; 
Dictyonema Band; Didymograptus Shales (Zone); Dinorthis 
Bed; Dinorthis flabellulum Band; Dinorthis (Plaesiomys) 
multiplicata Zone; Dinorthis (Plaesiomys) robusta Subzone; 
Dinorthis sp. Zone; Diplograptus multidens Zone; Diplo- 
graptus pristis Zone; Discina corona Bed; Drygill Shales; 
Dufton Shales; 

First Glenkiln Band; Flinty Rhyolites; Frondderw Ash; 
Gaerfawr Group; Gelli-Grin Calcareous Ash; Gell-Grin 
Limestone; Girvanian Stage; Glanrafon Beds, Lower; Glan- 
rafon Beds, Upper; Glan-y-gors Mudstones; Glen App Con- 
glomerate; Glenburrell Beds; Glenkiln Shales; Glyn Gower 
Sandstones; Glyptocrinus Flags; Goodwick Slates; Gorllwyn 
Grit; Gorllwyn Slates; Graptolitic Slates; Green and Purple 
Sandstone; Gwastadnant Grits; Gwern-y-brain Group; 

Haggis Rock Group; Hagley Group; Hagley Shales; Hagley 
Volcanic Group; Harknessella Beds; Harknessella sp. Beds; 
Harknessella subplicata Zone; Harknessella subquadrata 
Limestones; Harknessella subquadrata Zone; Harnage Group; 
Harnage Shales; Harnagian Stage; Hartfell Group, Lower; 
Hedstroemina robusta Zone; Hen-dy-Capel Mudstones; Hen- 
gae Group; Heterorthina praeculta Beds; Heterorthis patera 
Grits; Heterorthis retrorsistria, Broeggeria Zone; Hill Farm 
Ash; Hill Farm Flags; Hoar Edge Grits; Hoar Edge Group; 
Hoar Edge Limestone; Horderley Sandstone; Horderleyella 
and Broeggeria Zone; Horderleyella Beds; Horderleyella 
Grits; Horderleyella plicata Zone; 

Kirkland Conglomerate (Group); Kjaerina bipartita 
Zone; Kjaerina geniculata Zone; Kjaerina hedstroemi 
Zone; Kjaerina intermedia Zone; Kjaerina Stage; Kje- 
rulfina polycyma Zone; Kjerulfina Stage; Leadhills Black 
Shales; Leptaena sericea Bands; Leptograptus Beds; Little 
Ash; Llanbedrog Grits; Llanbedrog Mudstones; Llanbedrog 
Volcanic Series; Llanrhychwyn Slates; Llanyblodwel Beds; 
Llwyd-mawr Rhyolites; Llyn Cwm-bach Zone; Longville 
Group; Longvillian Stage; Longvillian Substage, Lower; 
Longvillian Substage, Upper; Lower Sandstone and Con- 
glomerate; Marshbrookian Stage; Melmerby Beds; Meso- 
graptus Beds; Middle Basic Series; Middle Shales; Moel- 
fryn Limestone; Moel-yr-Ogof Basalts; Moffat Series, Upper; 
Moorfoot Group (Series); Mydrim Limestone; Mydrim 
Shales; 

Nant-hir Shales; Nemagraptus Beds; Nemagraptus gracilis 
and Ogygiocaris buchi Zone; Nemagraptus gracilis Shales; 
Nemagraptus gracilis Zone; Nemagraptus Shales; Nod Glas; 
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Nodular Rhyolites; Onnia Beds; Onnia cobboldi Zone; Onnia — 
gracilis Zone; Onnia superba Zone; Onnian Stage; Onniella 
aspasia Zone; Onniella depressa Zone; Onniella grandis Zone; 
Onniella reuschi Zone; Onniella sinuata Zone; Onny Shales; 
Orthis actoniae Calcareous Beds; Orthis alternata (Sand- 
stones) Zone; Orthis argentea Zone; Orthis confinis Flags; 
‘Orthis’ confinis Zone; Orthis Limestone; 

Pandy Ash; Pandy Series; Penarwel Shales; Penprys 
Shales; Pen-y-garnedd Beds; Pen-y-garnedd Limestone; Pen- 
y-garnedd Shales; Pen-y-graig Ash; Pisolitic Iron Ore (of 
Deudraeth); Pisolitic Iron Ore (of St. Tudwal’s); Pisolitic 
Iron Ore (of Trefriw); Pisolitic Iron Ore (of Tremadoc); 
Pitt’s Head Rhyolites (Rhyolitic Group, Lavas); Plantinhead 
Flagstones; Plectambonites sericea Beds; Pleurograptus line- 
aris Zone; Pont-y-Ceunant Ash; Portreuddyn Slate; Pren- 
teg Grits; Pterygometopus Beds; Pusgillian Stage; Pwllheli 
Mudstones; Pwll-y-glo Group; 

Raymondella gigantea Zone; Reedolithus subradiatus Zone; 
Resserella (Howellites) intermedia expectata Zone; Resserella 
(Howellites) striata Zone; Resserella (Howellites) ultima 
Zone; Resserella paracyclica Zone; Reuschella horderleyensis 
Super-zone; Reuschella reuschi Zone; Reuschella semi- 
globata Beds; Reuscholithus reuschi Zone; Rhynchonella 
Grits; Rhyolitic Series; Lower; Rhyolitic Series, Upper; 
Rhyolitic Tuffs, Lower; Rhyolitic Tuffs, Upper; Ribbed Shales 
(Mudstones); Robeston Wathen Limestone; Rodded Mud- 
stones; Roman Fell Group (Stage); Rorrington Beds; Ror- 
rington Group (Flags); 

Salterolithus caractaci Zone; Scharenbergi Slates; Siphono- 
treta Shales; Sleddale Group (Stage); Smeathen Wood Beds; 
Smeathenella strophomenoides Subzone; Snowdon Volcanic 
Series (Suite); Soudley Sandstone; Soudleyan Stage; Sower- 
byella Grit; Spy Wood Grit; Spy Wood Group; Stile End 
Beds (Series); Stile End Limestone; Stinchar Limestone; 
Stinchar Limestone (Calcareous) Group; Stobo Slates; Style- 
End Grassing Beds; Swch Gorge Ash; 

Talgau Lavas; Talyllyn Mudstones; Tan-yr-allt Slates; 
Tappins Group; Teirw Beds; Traboyack Series; Transition 
Bed; Trefriw Mudstones; Trilobite Dingle Shales (Group); 
Trinucleus Beds, Upper; Trinucleus Shales; Trinucleus 
Shales, Lower; Truncatus Beds; Tweeddale Lavas; Ty-obry 
Beds; Tyddyn-dicwm Shales (Beds); 

Ulricholithus ulrichi Zone; Upper Hoar Edge Sandstone; 
Upper Lodge Group; Volcanic Group, Lower; Volcanic 
Group, Upper; Vulgatus Beds; Wattsella sp. A Super-zone; 
Wattsella sp. C Zone; Wattsella sp. D Super-zone; White 
Ashes; Whittery (Ash) Volcanic Group; Whittery Shales; 
Wrae Limestone; Y Glog Volcanic Series; Yarlside Rhyolite. 


Ordovician : ? Caradoc Series: Brecciated Lava Group; Craig- 


y-Llam Group; Dinas Head Beds; Loch Fad Conglomerate; 
Upper Series. 
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Ordovician: Caradoc and Ashgill Series: Coniston Limestone 
Series; Cumbrian, Upper; Hartfell Shales; Ireleth Limestone; 
Lower Girvan Rocks; Moffat Series, Middle; Whitehouse 
Beds (Group). 


Ordovician : Caradoc Series and Silurian: Llandovery Series : 
Horderley and May Hill Rocks. 


Ordovician : Caradoc and Ashgill Series and Silurian: Lland- 
overy Series: Moffat Series; Moffat Terrane. 


Ordovician: Ashgill Series: Page 24; Abercorris Group; Aber- 
-= cwmeiddaw Group; Ardmillan (Graptolitic) Series; Ashgill 
Shales; Barren Flagstone Group (of Shalloch); Barren Flag- 
stone Series (of Farden and Quarrel Hill); Barren Mudstone 
Group; Barren Mudstone Zone; Birdshill Limestone; Bod- 
eidda Mudstones; Broad Vein; Bryn Glas Group; Calymene 
Beds; Calymene quadrata Beds; Camlo Hill Group; Conway 
Castle Grits; Corwen Grit(s); Crag Hill Beds; Cricor Grit; 
Crugan Mudstones; Cyrn-y-brain Beds; 

Dalmanitina mucronata Beds; Dalmanitina robertsi Beds; 
Ddolhir Beds; Ddolhir Limestone; Deganwy Mudstones; Dia- 
calymene drummuckensis Zone; Diacalymene marginata 
Beds; Dicellograptus anceps Zone; Dicellograptus complana- 
tus Zone; Dictyonema Zone; Dionide Beds; Drosgol Group; 
Drummuck Group; Fairy Gill Shales; Flexicalymene quad- 
rata Zone; Foel-y-Ddinas Mudstones; Freni Fawr Beds; 

Garnedd-wen Beds; Garnedd-wen Beds, Lower; Garnedd- 
wen Beds, Upper; Glogue Slates; Glyn Grit (and Limestone); 
Glyn Valley Series; Gnarled Grits; Gnarled Mudstone; 
Grinllwm Slates; Hartfell Group, Upper; Heriot Group; 
Hirnant Beds; Hirnant Limestone; Horton Fossiliferous Lime- 
stone; Keisley Limestone; Knockgerran Shales; 

Ladyburn Mudstones; Lowther Group (Beds, Shales); 
Moel-fryn Sandstones; Nant-y-Méch Group; Narrow Vein; 
Phacops mucronatus Band; Phillipsinella Beds; Phillipsinella 
Beds, Lower; Phillipsinella Beds, Upper; Phillipsinella para- 
bola Zone; Phyllopora Beds; Plas-uchaf Grit; Plynlimon 
Stage; Quarrel Hill Flags; Quarrel Hill Mudstones; Red 
Vein; Redhill and Slade Beds; Redhill Beds (Stage); Rhiwlas 
Limestone; 

Shalloch Flagstones; Sholeshook Limestone; Slade Beds 
(Stage); Starfish Bed; Stawrocephalus Beds (Group); Stauro- 
cephalus Limestone; Swindale Limestone; Thraive Beds; 
Tre-wylan Beds; Tre-wylan Beds, Lower; Tre-wylan Beds, 
Upper; Trinucleus bucklandi Mudstones; Trinucleus Mud- 
stones; Trinucleus seticornis Beds; T’yn-y-maen Group; 
Ty’n-y-twmpath Beds; Wharfe Conglomerate; White Lime- 


stone. 

Ordovician: ? Ashgill Series: Beili Tew Group; Pen-y-ddinas 
Grits; Van Formation. 

Ordovician: ? Ashgill Series and Silurian: Caio Group. 


Ord ici ah h nail $ 

a She Plynlimon Grits; Plynlir ro À 

Ordovician and Silurian: Girvan Group, North. 
Rae - Ordovician and ? Silurian: Balmae Group. — 


- Ordovician and Silurian: Llandovery Series : Cambro- ae an 
‘Group. ee 
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